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I. A Catalogue of the fifty Plants from Chelfea- 
Garden, prcjcntcd to the (Royal Society, hy the 
Company of Apothecaries, for the Year 1727, 
purfuant to the (Dirc&ion of Sir Hans Sloane, 
(Bart. Med. Reg.Rratf.CoiR. Med. Soc. (Reg. by 
Ifaac Rand Apothecary, F. R. S. 


A Cetofa Ocirai folio, Neapolitans, C.B. 114. 
J\_ Acetofa veficaria peregrina Hort. Eyft. * 
xy 3 Alcea afra, frutefeens, folio Groffularksj florepar- 
vo ruljro Bqerfi. lad. air, 271. 
z f4 Alcea A fra, frutefeens, Groffularise folio arapliore 5 
unguibus fiorum atro rubentibus. 

155 Alctiirailla montana minima Colum Ecphr. 146. 

2yd Althasa frutefeens,folio acuto j parvo flore,C, B. 3 id. 

257 Althaea frutefeens, Bryonia: folio. C B. ib. 

258 Althaea arborea, folio amplo, ferrato. 

259 AlthaeaDiofcoridis Si Plinii. C.B. 31$. 

2,do Althaia Diofcoridis & Plinii, folio magis angulato 


T. Inft. 97. 

t6i Ambrofia gigantca ? inodora 5 follis afpsris trifidis 
Banift. Cat, Raii Hi ft. ap. *928. 

^6^ Afperugo vulgaris. T. Inft. 13$. 

2d3 Barba Jovis, Carolinians, arborefeens; Pfcudoaca- 
cl* Mis, Bajard Indigo , incolis. 

264 Carlitm gatulaj Atra&ylidis folio Sc facie. T,. 
Inft. 500. 

16s Ccntaurium follis Cynarse Cornut. 72. . 

%66 Circsea Lutetiana Lob. icon. 2<S<$. 

2^7 Circsea minima. Colum. Ecphr. 80. 

Conyza Africans, frutefeens j foliis Salvise j.odbre 
Camphors, T. Inft. 475, ■ 

R , ■ x6 9j Eli- 


% 



( o 

% 6 g Elichryfum montanum# longiore Si folio Si florc 
purpureo. T. Inft. 4? 3, 

z7o Eupatorium ValerianoideSj Triffaginis folio, abfq-, 
pedicuiis, Virginianum. Pluki Phyt. Tab. 88. 
f. 4. 

271 Glycyrrhiza capite echinato.^ C. B. 3?*" 

272 Gramen da&ylon,majus; panicula longa jfpicis plu- 

rimis midis craffis. Sloane, Hift. v.i. 112 Tab. 
69. £ 2. 

273 Gramen da&ylon, panicuH long! j c fpicis pluri- 
* mis gracilioribus, purpureis moilibus conftante. 

Sloane, Hift. v. i. 113. Tab. 70. f. 2. 

274 Heliotropium Americanum, cairuleutn ; foliis Hor- 

..minl Dodart-^em. 83*;^’-, . j 
275- Heliotropium majus Diofcoridi. C.B. 253. 

Z7<5 Jacea cum lquamis pennatis, five capite villofo. 
LB.3.*8. 

277 Ketmia Syrorum quibufdam. C. B. 316. 

278 Linaria capillaceo folio. C. B. 213. 

279 Linaria cserulea, foliis brevioribus Si anguftiori- 

bus. Raii. Syn. Ed. 3. 282. 

280 Perficaria mitis. J.B. 3.779. 

281 Perficaria mitis major ; foliis pallidioribus. D. Bo* 

bart. Raii. Syn. Ed. 2. jr8. 

282 Perficaria orientalis, Nicotianas folio 5 calyce flo* 

rum purpureo.. T. Cor.38. 

283 Perfoliata vulgatifiima fivearvenfis, C.B. 277. 

284 Portulaca Coralfavica procumbens; Capparidis fo¬ 

lio j flore raufcofo; capfula bifurcata. ParadJSat, 
2*13. / 

285* Ranunculus hirfutus, annuus flofe floinimo* Raii 
Syn. Ed, 2.135”. 


286 Rici. 
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a 35 Ricinus minor Staphys agriae folio $ fbre pentapc 
tulo purpureo Sloane Hift. Vol. I, 1x9. Tab. 8* 
2,87 Sonchus tcvis in plurimas Sc tcnuiflitnas lacmia 
divifus. C. R. 1x4. 

x88 Spinacia Creticn, fupina ; capfuld fcminis aculcat; 
T. Inft. Si 3 * 

1&9 Sena fpuria, arborea, fpinofa; foliis alatis ram oft 
feu decompofitis j flore ex luteo & rubro fpeci 
ofo. Sloane Hift. v. ii. 49. 

490 Santolina foliis teretibus. T. Inft. 460. 

491 Santolina repens 8 c canefcens. ib. 

apx Santolina foliis minus inCanis. T. Ihft. 4<5 i. 

493. Santolina j b ius>o l ^a«e„aa^bu^ b ‘ 

’2,94 Santolina vermiculata Cretlca. ib. < 

195- Santolina incana ^ Chamaemeli odore fuaviore 
Boerh. Ind, alt. 1x3. 

496 Santolina tota viridis 5 foliis Ericas aut Sabina?. a> 

3 Dodon. 269 } 

497 Santolina canefcens foliis Cupreffi. an 4 Dodon. ibi 

498 Santolina minor candidiflima. 

499 Tithymalus ercdus acris$ Parietarb foliis glabris: 

floribus ad caulium nodos conglomeratk Sloant 
Hift. v. i. 197. Tab. 12 6 . 

300 Tormentilla reptans, alata, foliis profundius ferratis 
D. Plot. Raii Syn. Ed.*. 142. 


BK K 'jrj. 
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II. An Account of the firft Decade of a Dookj Intitur 
led , Johannis Martyn Hiftoria Plan¬ 
tar um rariorum. Printed at London 5 by 
Richard Reily, 1718. by Mr. Rand, F. 

M R. Martyn in this Work has had the Plants, of 
their natural Bignefs, exactly defigned after the 
Life, and with great Accuracy and Succefs printed in 
their proper Colours. This curious Invention was never 
more aptly applied, though I think this is the firft time 
it has been ufed in Botany. By this Means, without 
a long tedious’Defcriptiori, a Plant may be known by 
meer Infpedion. However, that nothing may be want- 
ing, ,the Author has thought fit to give fhort Descrip¬ 
tions, infilling more particularly on thofe minute Parts 
which cannot be fo clearly expreffed by Sculpture j and 
has added, where they could be, obtain’d, feme Account 
of their Ufes, &c. 

The Plant in the firft Table he calls Jalapa 
narum. 

The Jalap Root has been in common Ufe above 
a hundred Years; yet the Plant it felf wholly unknown 
to us in Europe till P. Plumper and M. Ltgnon , who 
had both palled a confiderable Time in Jmerica^ in 
Botanical Difquifitions, at their Return, feverally allur¬ 
ed yl wnefort, that it was a Species of the Plant 

commonly known by the Name of Marvel of Peru ; 
who thereupon thought fit to make JaUpa the Name 
of the Genus, and diftinguilh that of the SplopsbyAue 

Seeds being more .rugofe than thofe of the common. 

^ „ , * 

Tsbt %• 
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Tab. a. Shews the Geranium A fricanum , Arbore- 
feens, Matore folio, lucido ; fore elegant if 
(imo Kermefno Domini van Leur. Boerh, 

' Ind. alt. k 6 %. 

3. Geranium Chhm , vermim ; Caryophyllats 

folio C. Cor. ao. 

4. Prunella Carolinians , magno fore, dilute 

Lsruleojiiternodiis praiongis,Phil. franf. 

No. 395 * Pag. lay- . 

j\ Amaranthus Stnenfs joins varus ; panmi- 
ld ehganter phimofo. 

6 . Amaranthus (pied albefenle habittore. 

7. Parimrin 6 rteutalis^ Polygoni folio ca -• 

nefeente T. Cor. 38. 

8 . Nh uri Barbadenfe, folio Ovalifibtusglati - 

<T0 S pediculis form hrevifsimis, Phil. 
No. 3 99. Pag. 195-. 

This is of the fame Genus with that called 
Niruri, Hort. Mai ah. Tom. x. and there 
described,p. 5-3. Ours is a much ftnaller 
Plant, the Leaves are lefs, and grow much 
elofer on the Stalks, and the Pedicle of each 
Flower by two thirds (hotter, 
o. Lychnidea Carolinians foribus Umbellatim 
difpoftis, folks lucid is crafsis. This 
Plant is fomething like Lychnidea Firgk 
n'tana Holofei ampliore folk , flortbus 
umbellatis purpureis Phil,Tranf. No.3 9 j. 
Pag. n6. but the Leaves are much larger, 
thicker,and of a dee^ Chitting green Colour, 
10, Aloe Africans, folks plants, conjugate, 
cat halts mtmlofs, cmde &*fote Co- 

rallii 1 olore Booth , bid ♦ alt . p. x. Pag. 13** 
* The 



( 6 ) 

The ingenious Author propofes, in the Sequel of this 
Work, to give an Account of new Plants only, or at 
leaft fuch as have not been well figured by others : If 
he proceeds with the fame Exaclnefs, as I don’t doubt 
lie will, the Work very well deferves Encouragement $ 
for of Plants thus figured and deferibed, there can be 
no future Doubts. 

Happy had it been for us, had the Antients left fuch 
Types or Defcriptions of thofe they recommended as 
confiderable for their Ufe inMedicine. This would have 
faved the Learned World much Labour and Study in 
an Enquiry, which 'tis to be feared, for want of fuch 
Helps, will prove unfuccefsful. 


Ill An Attempt to folve the Phenomenon of the 
Pife of Vapours, Formation of Clouds and Pefcent 
of pain. In a Letter from Dr. J.T. Defaguliers, 
L L* X>. F. p. S. to Dr. Rutty, p» S. Seen 

S / R, 

T H E Reafon of my writing upon a Subjed which 
has been fo often treated of, is, that none of the 
Accounts, hitherto given of this Phenomenon (at leaft 
that E have met with) feeoi to me fufficient to folve all 
the Circunjftances or it. * f / 

Dr. Ni&wentyt and £ome others fay That Parti¬ 
cles of Fire feparatedfrotn the Sun-Beams, by adhering 
to Particles of Wafer, make up Molecules fmall Bo¬ 
dies fpecifically lighter than Air, which therefore, by 
hydroftatkal Laws, muft rife and form Clouds that 
remain fufnended when they m' rifen up to fuch an 
“ Height 
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Height that the Air about them is of the fame fpeci- 
fick Gravity with themfelves. -« 

That Rain is produced by the Separation of the Parti¬ 
cles of Fire from thofe of Water, which laft being then 
reftored to their former fpecifick Gravity, can no longer 
be fuftained by the Air, but mult fall in Drops. See 
NrewentyFs Religious Phllofopher. Contemplation 
19. From Sed. xiii. to Sed. xxv. 

Now this is liable to feveral Objedions, Fir/, It is 
built upon a Suppofition that Fire is a particular Sub- 
ftance, or diftind Element, which has never yet been 
prov’d by convincing Experiments and fufficient Obfer- 
yatioos.yofind which the Revefead-Mtv Pfdfcs has in his 
late excellent Book of Vegetable Staticks (hewn to be 
an ill grounded Opinion, making it very plain, that in 
Chymical Operations thole Bodies which had been 
thought to become heavier by Particles of Fire adhe¬ 
ring to them, were only fo by Adhefion of Particles of 
Air, Sfc. which he has {hewn to be abforhed in great 
Quantities, by fome Bodies, whilft it is generated (or 
reduced from a hxt to an elaftick State) by others 5 nay, 
that it may be abforhed and generated fucceffively by 
the fame Body, under different Circumftances. 

Secondly , If we fliould allow the above-mentioned 
Suppofition, the Difficulty will ftili remain about the 
Production of Rain by the Separation of the Fire from 
the Water i For Dr. Niewentyt tfciibes this Med to 
two different Caufes. FkJ, to Condenfation 
xxiii.) Saying, « That when contrary Winds blow 
“ againft the fame Cloud and drive the watery P$r* 
* tides together, the Fire that adhered to tbflirPi gets 
“ loofe, and they (becoming then fpecifically heavier) 
** precipitate and fall down in Rain”. Theti in the 

very 
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very next SeB. he aferibes it to Rarefaction, when he 
fays, *« That when a Wind blowing obliquely upwards 
« caufes a Cloud to rife into a thinner Air (/. e. fpe- 
« citicaliy lighter than it felf) the Fire which by 
“ flicking to the Particles of Water rendered them light- 
“ cr, extricates it felf from them, and afeending by its 
“ Lightnefs, the Water will become too heavy, not 
“ only to remain in this thin and light Air, but 
“ even in a thicker and heavier near the Earth, and 
“ fo will be turned into a defending Dew,Mift, or Rain, 
«'• or Snow, 'or the like, according as the watery Va- 
•» pours are either rarefied or com prefled”. 

The firft of thefe Caufes of Rain is contrary to Expo* 
rience; for when two contrary Winds blow againft 
each other over any Place of the Earth, the Barometer 
always rifes, and we have fair Weather, For then (as 
Dr. Halley fays, in Philofophical Tranfi No. 183) 
the Air being accumulated above, becomes fpecifically 
heavier about the Clouds, which (inftead of falling in¬ 
fo Rain, as Dr. Niemntyt fuppofes) afeend up into 
fuch a Part of the Atmofphere, as has the Air of the 
fame fpecifick Gravity with themfelves. 

If the falling of Rain might be attributed to thefe- 
cond of thefe Caufes, then every time a Cloud is encorn* 
paffed with Air fpecifically lighter than it felf (whe¬ 
ther it be when by the blowing away fome of the fupe- 
rior Air, that which is about the Cloud becomes ra¬ 
rer as it is lefs compreffed, or by the Cloud being dri¬ 
ven upwards) Rain muft neceitarily follow 5 whereas 
•one may often fee the Clouds rife and fall without Rain, 
even when the Barometer fhews the Weight of the Air to 
be alter’d. For that happens only when by the great 
Diminution of the fpecifick Gravity of the Air about 

the 
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the Cloud, it has a great Way to fall; in which Cafe, 
the Rcfiftancc of the Air, which incrcafcs as the 
Square of the Velocity of the delccnding Cloud, 
caulcs the floating Particles of Water to come within 
the Power of each others Attra&ion, and form fuch 


big Drops, as being ipccifically heavier than any 
Air, mult fall in Rain, 

No gentle Defeent of a Cloud, but only an acce¬ 
lerated Motion downwards, produces Rain. 

N. B. I don’t mean that the quick Defeent of a 
Cloud is the only Caufe of Rain\ becaufe the Shock 
from a Fkjh of Lightning* md the fuddm return 
V ftto Mn'ltfhr'm'mFlap ,, 
will condenfe the floating Vapour into Watet ; ’ and 
alfo the Janie Cloud •which in the free Air* might be 
carried horizontally without being turned into Rain* 
meeting with an high Ihll in its Way* will be 
condeufed and fall in Drops ; e/pecially if* in the 
Day-time* it be driven by the Wind out of the Sun- 
Jhine , againfl the Jhaded Side of the Mountain . 

Befidcs all this, if Particles of Fire were joined 


with thole of Water to raife them up, thofc igneous 
Particles ranft be at lead 1000 Times greater in Bulk 
than the watry ones j fo that a Perfbn, who at the 
Top of a Hill, has his Hands and Face in a Cloud, 
muft fe«I a very fenfibie Warmth, by touching a 
much greater Surface “of Fire than Water in the 
Cloud, and afterwards find the Rain produced frojp 
that Vapour fenftbly colder'; whereas the contra^ 
is proved by our Sfcbfb $ the Tops of Hills, tho 
in the Clouds, being than the Rail., 

Bo am ' 2 111 

' C there 
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There is another Opinion concerning the Rife o£ 
Vapours, namely, that tho’ Water be fpecifically 
heavier than Air, yet if its Surface be cncrcafed by 
very much diminifliing the Bulk of its Particles, 
when once railed, it cannot eafily fall \ bccaulc the 
Weight of each Particle diminifhes as the Cube Root 
of its Diameter, and the Surface to which the Air 
refills, only as the Square Root of the faid Diame¬ 
ter : That we fee this in the Dull in Summer, and 
in Menftmums that fqftain Metals diffolvcd, which ' 
are fpecifically heavier than the Menftmums. 

But this will not explain the Thamomenon ; be- 
caufc though the Eocrcafc of Surface (the Weight 
remaining the fame) will in a great Meafiire binder 
( or rather! retard) the Delcent of final! Bodies 
moving in the Air, by reafon of its great Rcfiftancc 
to fo large a Surface; it will for the lame Realbn 
alfo hinder the Afcent. For the Rife of Dull is owing 
to the Motion of Animals Feet in ic, or to the Wind; 
Whereas Vapours rife in calm Weather, as well as 
windy 5 neither do they, like the Dull, always fell 
to the Ground when the Wind ccafes to blow. 

The third Opinion, and which is moft commonly 
received, is, that by the A&ion of the Sun on the 
Water, fmall Particles of Water arc formed into hol¬ 
low Spherules filled with an Aura, or finer Air 
highly rarefied, fo as to beedme fpecifically lighter 
than common Air, and cenfequently that they mull 
rife in it by hydraftatical Laws. As for Example, 
If a Partipe of Water, as it becomes a hollow 
Sphere, be only encreafed ten TMs in Diameter, 
its Bulk will be epereafed Times; there- 
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fore it Will then be fpecifically lighter than common 
Water, whofe fpecifick Gravity is to that of Air, as 
850 to I; then if the Denftty of the Aura, or Spi¬ 
rit within the little Shell, be fuppofed 9 Times lets 
than that of Air, or as $a to S$o, that ipecifick Gra¬ 
vity of the Shell, and its Contents will be to that 
of Air, as 900 to 1000 5 therefore Inch an aqueous 
Bubble muft rife till it comes to an ^Equilibrium in 
Air, whofe Denftty is to the Denftty of that in 
which it began to rife, as 850 to 945- nearly. But 
it appears by Experiments, that Air rarefied by an 
Heat which makes a Retort red hot, is only cu- 

the 11 Heat of 

boiling Water only ft or near two Thirds; afld by 
the Heat of the Humane Body (fuch as will raifc 
Vapours plentifully ) only 'ft or about f. I own my 
Objection may be anfwcred, by l'uppofing the Sphe¬ 
rule of Water to be more encreafed in Diameter, as 
for Example xo Times 5 becaufe then if it be filled 
with Air only * rarer than common Air, it will be 
fpecifically lighter, and capable of rifing to a confi- 
derable Height. 

To give this Solution all its Force, let us exprefe 
it in Numbers, Let A and W (Fig. 1.) reprefent 
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a Particle of Air, and one of Water of equal Bulb * 
then Will the Weight of A be to the Weight of W 
as i to 85-0, their Bulks being equal. If the Par¬ 
ticle of Water be blown up into a Bubble (w) of zo 
Times its Diameter, then will its Bulk be to' its 
Weight, as 8000 to 850, whilft a Sphere of Air 
(«) of the fame Bigucls, has its Weight as well as 
Bulk equal to 8000 : Now if an Air or Aura \ rarer 
than common Air be fuppofed within, the watry Bub¬ 
ble to keep it blown, it will be the fame as if * of 
the Air of (a) was carried into (w) and then the 
Weight of (w) would be cncreafed by the Num¬ 
ber 6000 ; fo that the Shell of Water being in 
Bulk 8000, would be in Weight 8504-6000= 6850, 
whilft an equa| Bulk of Air weighed 8000, and con¬ 
sequently the watry Bubble would rile till it came 
to an Air, whofc Denfity is to the Denfity of the 
Air next to the Surface of the exhaling Water as 
6850 to 8000. 

This is the ftrongeft Way of Hating the Hypo¬ 
thecs. But to fupport it, the following Queries muft 
be anfwcred. 

, guery ift, How comes the Aura, or Air in the 
Bubbles, to be fpecifically lighter than the Air with¬ 
out them, fince the Sun’s Rays, which ad upon the 
Water, are equally denfe all over its Surface > 
Query zd, If it could be poftible for a rarer Air to 
be Separated from the dealer ambient Air, to blow up 
tb$ Bubbles (as Bubbles of foaped Water are blown 
up by warm Air from the Lungs, whftft the -am¬ 
bient Airis colder and denier) what would hinder 
that cold Air by its greater Pidfhre, from reducing 

*A\ v the 



( 13 ) 

the Bubbles to a lefs Bulk, and greater ipccifick Gra¬ 
vity than i he Air, clpecially fmec Cold can be com¬ 
municated through luch thin Shells, and the Tena¬ 
city of common Water is very' imall when com¬ 
pared ro that of leaped Water (whofc Bubbles 
notwithflandingthatTcnacity) arc loon defiroyed by 
the PrclTurc of the outward Air, as the Air within 
them cools } 

finery 3d, If we Ihould grant all the reft of the 
Supposition, yet this Difficulty will remain. If 
Clouds are made up of hollow Shells of Water filled 
withAh^w^4o^^^^^^^ r ays^expand 

thaniF"dIdMbcfo^ 7 ^ndraIfo^mt^ra Condcnlation, 
as the ambient Air is condcnfed by the Accumula¬ 
tion of the fuperiour Air '> 

If this Condcnlation and Rarcfa&ion Ihould hap¬ 
pen to the Clouds, they would always continue at 
the fame Height, contrary to Obfervation”; and we 
ihou’d never have any Rain. 4 

From all this it follows, that the Condenfatkn 
and Rarefaction of the Vapours , which make 
Clouds , mujt depend upon another 'Principle than 
th$ , Condenfatkn and Rarefaction of the Air : 
And that there is fitch a Principle, 1 floall endea¬ 
vour U Jbew, 


Lemma 
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Lemma. 

The iP articles of all Fluids have a ref client Force 

F LUIDS arc claftick or unckftick: The eia- 
flick Fluids have their Dcnfity proportionable to 
their Compreflion, and Sir Ifaac Newton has dc- 
monftrated (Trincif. Lih. ii. Sefil.v,) that they confift 
of Farts that repel each other from their rclpe&ive 
Centers. Unckftick Fluids, like Mercury, Water 
and other Liquors, arc by Experiments found ro he 
incompreflible ; for Water in the Florentine Expe¬ 
riment could not by any Force be comprefled into 
Id's Room, but ooz’d like Dew through the Pores 
of the hollow golden Ball in which it was con¬ 
fined, when a Force was apply’d to prefs the Bail 
out of its fpherical, into a lefs capacious Figure. 
Now this Property of Water and other Liquors 
muft be intirely owing to the centrifugal Force of 
its Parts, and not its want of Vacuity ; fmcc Salts 
may be imbib’d by Water without encreafing its 
Bulk, as appears by the Encreafe of its Ipccifick 
Gravity. So Metals, which (fingly) have a certain 
Ipecifick Gravity beyond which they cannot be 
condens’d, will yet receive each other in their In- 
terftices lo as to make a Compound ipccificatly 
heavier than the heavieft of them; as is experienced 
in the Mixture of Copper and Tin. 


S c H 0» 
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SCHOLIU M. 

By encreafing die repellent Force of the Par¬ 
ticles, an unclaftick or mcompreftiblc Fluid may- 
become elaftick, or a'Solid (at lead a gicat Part of 
it) may be dunged into an elaftick Hind ; and, 
vice versa , by diminiihing the repellent Force, an 
elaftick Fluid may be reduc’d to an unclaftick Fluid, 
« or to a Solid, That the Particles of Quickfilvcr, 
Water and other Liquors are likevvife endued with 
an attractive Force, is evident from thole Subftanccs 
running into Drops in an exhaufted Receiver, as 
well as in the Air, and likewife their adhering to 
other Bodies. The Attraction and Repulfion exert 
their Forces differently : The Attraction only a&s 
upon the Particles, which arc in Contact, or very 
near it; in which Cafe it overcomes the Rcpul- 
fion lb lhr, as to render that Fluid unclaftick, 
which otherwile would be fo ; but it docs not 
wholly deftroy the Repulfion of the Parts of the 
Fluid, becaufe ir is on Account of that Repulfion 
that the Fluid is then incomprcfilblc. When by 
Heat or Fermentation (or any other Caufc, if there 
be any ) the Particles are feparated from their Con¬ 
rad*, the Repulfion grows ftrongcr, and the Parti¬ 
cles exert that Force at great Diftances, lb that the 
fame Body fhail be expanded into a very large Space 
by becoming fluid, and may fometimes take up more 
than a Million of Times more Room than ir did in a. 
folid or incomprdfiblc Fluid. (Sec the Queries at the 
End of Sir I/aac Newton's Opticks.) Thus is Water 
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by boiling, and lefs Degrees of Heat, changed into 
an elaftick Vapour rare enough to rile in Air, Oils 
and Quickfilver in Diftillatioa made to rife in a 
very rare Medium, fuch as remains in the red-hot 
Retort, and fulphurcons .Steams will rife even in an 
cxhauflcd Receiver, as the Matter of the j hirer a 
Borealis docs m the thinner Pa it ol otu Auuo- 
fphcrc. If Aqua-fords be poured on Qmckfilvcr, 
a rcddifli Fume will rife much lighter than common 
Air; fo alfo will Fumes rile from Filings of Metals, 
from Vegetables w hen they ferment by Putrefadlion • 
and (as "the Reverend Mr, I idles has fhewn) levc 
ral folid Subfiances by difiilhng, as \\ ell as I cr 
mentation, will generate permanent Air. 

That Heat will add Elafticity to Fluids is evi¬ 
dent from numberlcfs Experiments, especially from 
Diftilling and Chymiflry t But what is needful to 
confider here is only, that it ads moic powa fully 
on Water than common Air; for the lame I leaf 
which rarefies Air only > will rarefy Water very 
near 14000 times, changing it into Steam or Va¬ 
pour as it boils it: And in Winter, that final! De¬ 
gree of Hear, which in Refped to our Bo<||cs ap¬ 
pears cold, will raile a Steam or Vapour from Wa¬ 
ter at the fame Time that it condcnlcs Air 

By a great many Oblcrvations made by Mr. 
Henry B eight on, F. R. S. and my fell', upon flic 
Engine ro raife Water by Fire, aecmdmg ro Mr, 
Newcomen's Improvement of it; we found that the 
Water in boiling is expanded iqooo times to gene¬ 
rate a Steam as flrong (/. c. as elallick) as common 
Air, which therefore mull be near 16*, times l'pe 

cificaily 
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cilically lighter. And that this Steam is not made 
of the Air extricated out of the Water is plain, 
becaule it is condens’d again into Water by a Jet 
of cold Water Ipouting in it ; and the little Quan¬ 
tity ot Air that comes our of the injected V/ata 
nmlt be diJeharged at every Srrokc, oriiorwiic the 
Engine will not work well. There is aifo anothci 
Experiment to confirm this. 

Exp e r imen t. 

A B C D is a pretty large Vcfiel of Water, .which 
moll be let upon the Fire to boil. In this Vcfiel. 
mult be jfufpended the glafs Bell E, made heavy 
enough to fink in Water; but put in, in fuch a 
Manner that it be filled with Water when upright, 
without any Bubbles of Air at its Crown within, the 
Crown being all under Water. As the Water boils, 
the Bell will by Degrees be emptied of its Water, 
being prefs’d down by the Steam which rifes above 
the Water in the Bell; but as that Steam has the 
Appearance of Air, in order to know whether it be 
Air or nor, take the VcfTel off the Fire, and draw up 
the Bell by a String fatten’d to its Kuob at Top, 
till only the Mouth remains under Water; then, as 
the .Steam condenfes by the cold Air on the outfidc 
of the Bell, the Water will rife up into the Bell at 
F" quite to the Top, without any Bubble above it, 
which ihews that the Steam which -kept out the 
Water was not Air. 

N. B. This Experiment fuccecds bejl when the 
lEater has been firji purg’d of Air by boil¬ 
ings and the Air-Tump. 

We know by ievcral Experiments made on the 
Fire-Engine (in Captain Savory’s Way, where the 

D ' Steam 
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Steam is made to prefs immediately on the Water) that 
Steam will drive away Air, and that in Proportion 
to its Heat; though in the open Air it floats and 
riles in it like Smoak. 

Now if the Particles of Water turn’d into Steam 
or Vapour repel each other flrongly, and repel Air 
more than they repel each other; Aggregates oi 
liich Particles made up of Vapour and Vacuity may 
rife in Air of different Dcnfltics,. according to their 
own Denfity dependant on their Degree of Hear,, 
without having Recourfe to imaginary Bubbles 
form’d'in a Manner only fuppofed, and not proved, 
as wc have already fhewn. I own indeed, that if 
the watry Tart ides had no repellent Force , they 
’ mufl precipitate in the fame Manner that Dufi 
will do after it has been raifed up ; but we have 
too many Obfervations and Experiments to leave 
any Doubt of the Exigence of the repellent Force 
above-mentioned. Neither can I Jhew by any Ex¬ 
periment , how big the Moleculse of Vapour muft be 
which exclude Air from their Interfaces, and whe¬ 
ther thofe Moleculte do .vary in Troportkn to the 
degree of Heat by an Increafe of repellent Force 
in each watry *? article, or by a farther c Divi/ton 
of the Tarticles into other Tarticles fill hfs % 

. but in general we may reafonably affirm, that the 
Rarity of the Vapour is proportionable to the 
Degree of its. Heat, as it happens in other Fluids 
( See Phil. Tranlad. Numjb. xyo.^and that, though 
the different Degrees of the Air's Rarcfatfkn are 
talfo proportionable to the Heat % the fame Degree 
of Heat rarefies Vapour much more than Air. ■ 

Now to fhew, that what has been laid will ac¬ 
count lor the Rife of Vapours and Formation of 

Clouds, 
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Clouds, wc rauft only conftdcr;-whether rliatDe¬ 

gree of Heat', which is known to rarefy Water 
14000 * Times, being compared with ievcral of thofc 
Degrees of Heat in Summer, Autumn and Winter, 
which arc capable of raifmg Exhalations from Wa¬ 
ter or lee; the Rarity of the Vapours (cllimated by 
tlie Degree of Heat) will appeal? to be fuch, that, 
the Vapour will rife high enough in Winter, and 
not too high in Summer, to agree with the known 
‘phenomena. 

That the EjfeBs are adequate to the Caufes in, 
this Cafe , I think I can make out in the following 
Manner , viz. 

The Heat of boiling Water, according to Sir Ifaac 
Newton's Table ( Phil. Tran fail. Num. 2.70) is 34, 
the mean Heat of Summer 5, the mean Heat of 
Spring or Autumn 3, and the lead: Degree of Heat, 
at which Vapours rife in Winter^ ( alias the mean 
Heat of Winter) is z. The Rarity of Vapour pro¬ 
portionable to thcfc four Degrees of Heat, is 14000, 
zojrS, IZ35, and 813. The Rarity of Air is, in Sum¬ 
mer 900, in Spring or Autumn 85*0, and in Winter 
800, the Denfity of Water compared with theabovc- 
mentionedDcnfities, being inverfeiy as One to the laid 
fore-mentioned four Numbers. The Heights above the 
Earth to which the Vapours will rife, and at which 
they will be in aquilihrio, in an Air of the fame Den¬ 
fity with themfclvcs, will vary according to the Ra¬ 
rity of the Vapour depending on the Heat of the Sea- 

■** As the Digrejfum wan'd be too long to mention here thofc Observation* m 
the Fire-Engine^ which pew that the Vapour from boiling Water is expanded 
14000 Times mote than cold Water $ t refer the Reader to the <5 tk St&ion of 
z$tb Contemplation ofMmcmjfs Religions Rhilofophcr, where he proves 
by an Experiment made with an fEolipile, that one Inch of Water produces 
1336? inches of Vapour 5 which , 1 ampler mg the great Allowances made 
gainji she Affertion* may well he call'd 14000, * 

D % . fon, 
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ion. For the Vapour which is raifed by the Winter’s' 
.Heat, exprefled by the Number x, when the Air’s 
Rarity is Boo, will rile to (and fettle at) an Height 
of about the Sixth of a Mile, when the barometer is 
abov.e 30 Inches high. But if the Heat be greater 
then, the Vapours will rile higher, and pretty much 
higher if the Sun lhincs, though in frolly Wearlier, the 
'Barometer being then very high. If the Barometer 
falls, and thereby brings the Place of 1Equilibrium 
(for Vapours raifed by the Heat x) nearer the 
Earth, then alfo will the Heat be cucreafed, the Va¬ 
pour more rarefied, and conlequently the new Place 
of ^Equilibrium fufficicnrly high. It is to be obierved, 
that in Winter, when the Heat is only equal to 2, 
the Air is denfeft etofe to the Earth, which has not 
any Heat fufficicnt to rarefy it near the Ground, as 
happens in warm Weather; therefore the Vapour 
will rife gradually in an Air whofe Denfiry dccrcaics 
continually from ’the Earth upwards \ neither will 
the Vapour be hindered of its full Rife, by any Con- 
denfation from a greater Cold of the ambient Air, 
the Air being then as cold next to the Ground where 
the Vapour begins to rife, as it is at any Heighth 
. from the Earth. " 

The Vapour which is raifed by the Heat of Spring 
or Autumn exprefled by Number 3, will rife to the 
Height of 3-1 Miles, when the Barometer is at 30, 
and the Air’s Rarity is B^o. But then, as the Air 
is hotter nearer the Ground than at the Height of 
half a Mile or a Mile, the Vapour will condcnle as it 
. riles; and as the Air, when the Earth is heated, is 
rarer near the Ground than at lomc Height from it, 
the Place of ^Equilibrium for Vapour will, upon 

tlicfe 
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thefe two Accounts, be brought much lower than 
othcrwifc it would be ; as for Example, to the 
Height of about a Mile, which will agree with 
‘Phenomena. 

In Summer, the two Caufes above-mentioned en- 
crcafing, the Vapour railed by the Heat ( whole 
Place of ^Equilibrium would be si Miles high, if the 
Vapour after it began to rife was not condcnfed by- 
cooling,.and the Air was denfell clofe to the Earth) 
will fettle at the Height of about 14 or a Miles, 
which is alfo agreeable to Phenomena. 

Lajily, .As the Denfity and Rarity of the Vapour 
is chiefly owing to its Degree of Heat, and in a finail 
Meafure to the cncreafcd or diminilhed PrefTurc of 
the circumambient Air, when it is not confined; and 
the Denfity and Rarity of the Air -is chiefly 'owing 
to the incrcai'ed or diminilhed PrelTure, by the Accu¬ 
mulation or Exhauftion of luperior Air, vvhilll Heat 
and Cold alter its Denfity in a much lefs Propor¬ 
tion ; the Clouds made of the Vapours above-men¬ 
tioned, inllead of conforming themfeives to the al¬ 
tered Denfity of the ambient Air, will rife when it 
is condcnfcd, and fink when it is rarefied ; and alio 
rile or fink ( when the PrelTure -of the Air is not al¬ 
tered, and its Denfity. very little changed) by their 
0W11 Dilatation, owing to Heat or Cold •, as ‘ may be 
obierved often, by Iceing them change their Height 
confidcrably, whilfl: the Barometer continues exactly 
at the fame Degree, and the Thermometer’s Liquor 
rifes or falls very little, and fometimes not at all. 

As for the Manner how Clouds are changed into 
Rain, I have hinted it in the Beginning of this Pa¬ 
per ; but for farther Satisfaction, I refer the Reader 
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to Dr. Halley's Account of it; in the Thihfophkd 
TranfaBtons (Numb. 183.) in which I entirely ac- 
quielce, having always found it agreeable to the Phe¬ 
nomena . 

If by publifliing thefe Thoughts, 1 have explained 
the Rile of Vapours, in a more facisilidtory Way 
than has been done before; or if 1 have only given 
ufeful Hints to others more capable of doing it, * 
have my End. 

P . s. Since I have, for Brevity fake, only mentioned at whar Height 
from the Surface of the Earth, Vapours of different.Denfitie* will come 
to an JBauilibtho?*, without giving a Reafon for ferthng the Place of 
JEqwlibttmh atthofe Heights 5 I think proper to give the Method hne 
by which they arc to be “found, viz. As the Vapours will iattk and 
I'jTe where the Air is* of the fame Deniity with thcmUlvcs, it 1. only 
required to find the Denfity of- the Air at any OUUnce from the I.ojrih, 
at lev era l Heights of the Barometer, which may be deduced from Pi 
flalUy't two Tables, Phllofoph. Tranfati . Hum. ?S<S. (the Firfl flawing 
the Altitude to given Heights of the Mercury, and the Second the 
Heights of'.the Mercury at given Altitudes) and knowing the Degree 
of Heat by*the Thermometer, becaufe the Denfity of the Vapour de¬ 
pends upon the Degree of Heat of the Scafon j provided that proper 
Allowances be made for the great Rarcfa&Ion of the Air near the 
Earth in hot and dry Weather, and the Condensation of the V a pout* 
"in their Rife, by reafon of the Aiv being colder at a little Height above 
the Earth than juft at the Surface of it. 

IV. An Account offome Obfequations relating to Na¬ 
tural Hiftory, made in a Journey to the Peak 
in Derby (hire, by Mr . J*. Marty n, F. % 6\ 

T H E Peak in Derby fbire, having hitherto been 
deferibed in fcarce any other Ligbr, than as a 
Place compofcd of Wonders; I was not a little dc« 
firous to make fomc Enquiry into the Nature of a 
, Place generally efteemed one of the moft Surprizing 
of our own Country. 

•In my Way thither, I took Notice of the follow¬ 
ing Plants, which I have not obferved to be com- 
. ' * mon 
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mon in other Parts of England , and are not taken 
Notice of by the Bilhop of London , in his Edition of 
Cambden. 

' St achy s Fucbji't, J. B. In the Road to Grantham , 
a little beyond Cole/worth. ' . • 

Scrophularia Scorodonue, folio Mof. At JVoller - 
ton, under the Garden-wall. This does not owe 
its ’origine in this Place to Seeds, fcattered out of 
the Garden; as I am convinced, by the perufal of a 
’Manufcript Catalogue of the Plants cultivated in that 
Garden# in which there is no mention made of this 

Plant. • , 

‘ The Lychnis , which grows on Nottingham - 
Caftle , is the Lychnis flylveflris alba 9 Clufli, and 
not the fame with Mr. Ray’s Lychnis major nocti* ■ 
flora Dubrenfls perennis , as he falpcdtcd. 

Re flue a humilior pankula brevi heteromalla. . 
Gratnen paniculatnm , bromoides , minus, panicnlis 
ariftatis, mam partem fpeUantibus Rati Syn . On 
Sherwood Forcfl. 

Salix folio latino , feu lato glabro odorato Thyt. 
Brit. Common about IVingcrworth. 

Ladanum arvenfe , fore amplo luteo ; labro pur* 
pureo. Lamium cannabinmn , flore amplo luteo , /*- 
Sio purpurco Rail Syn . In the Com in feveral 
Places. 

Filix mas non ramofa , phmulis anguflis , raris, ' 
prof unde dentatis Gcr. cmac. Common about Win* 
gerworth. 

The Teak is famous for feven Places, which have 
been dignified by our Anchors, with the Name of 
Wonders : x. Chatfworth, a magnificent Scat of his 
Grace the Duke 'of Devonjhire ; a. Mam-tor 5 
3. EldetMc : 4. The ebbing and flowing Well 5. 

5. 
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<. BuxtmWell ; 6. Teak's Hole , and 7 - 
/M>. The Firft being a Work, not of Nature, but 
Art,'does not come within the DcHgn of this Ac, 
count. Mam-tor is a huge Precipice facing the Kail, 
or South-Kaft ; which is faid to be pcrpetu.u y 
ffiivering and tiirowing down great Stones on ainulJ 
cr Mountain below it; and that ncvcithelels, nei 
tier the one incrcafes, nor the other decreales in 
Bioncfs. This Mountain is compofed chiefly oir a 
Sort of Slate-Stone (called in that Country Black 
Shale ) and great Stone. The Nature of the hl.uk 
■Shale is known to be, that notwithftanding it is vc 
ry hard before it is expofed to the Air; yet ic i* 
afterwards very caftly crumbled to Dull Thus on 
any Storm, or racking of Snow, this Shale is coin 
' Inferably waked* and as the great Stones arc gru- 
dually difengaged, they mud ncccflarily fall down 
‘ That it is only at tlicfe Times that the Mountain 
wades, is affirmed by the mod intelligent of the 
• neighbouring Inhabitants: And that this Decay is 
not perpetual, I can affirm myfclfj having not only 
taken a clofe Survey of it, but alio climbed up the 
very Precipice, without feeing any other fliivering 
in the Mountain, than what the treading of my 
own Feet in the loofe crumbled Earth occafioncd. 
That the Mountain docs not dccrcale in the mean 
: Time, is a.Tale too frivolous to need any Con- 
fideration. , 

Elden-hole , is a huge perpendicular Chaim. The 
Depth of it is not known. Mr. Cotton tells us, that 
he founded 884 Yards, and yet the Plummet drew. 
But he might caftly be deceived, unlcfs his Plummet 
Was of a very great Weight 5 for otherwife, L imagine 
. ' ' the 
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the Weight of a Rope of that Length, would be fo 
great as to make the Landing of the Plummet fcarcc 
perceivable. Be that as it will, the Deprh of it is to 
be fure very confidcrablc and confidering that we 
have no where in England fo good an Opportunity 
of fcarching the Bowels of the Earth to lb great a 
Depth; I wonder no curious Pedon has ever had the 
Courage to venture down. It is laid indeed, that a poor 
Fellow was hired to be let down with a Rope about 
''his Middle, two hundred Yards •, and that he was 
drawn up again, out of his Senfes, and died a few 
Days after : And no Wonder, for the poor Wretch 
having nothing dfe to refled: on in that difmal 
Place, but the Danger he had put himfelf into for 
the Sake of a little Money, might probably be 
fright’ned out of his Senfes. Or indeed the very 
Fatigue itfelf might put him into that Condition ; as 
any one will cafily imagine, who has been let down but 
a quarter of the Way, and drawn up again in that 
Manner. But I conceive, that if any intelligent and pru¬ 
dent Perfon waste be let down in a proper Machine; 
he would not be much in Danger, and his Fatigue 
would be very inconfiderablc. 

The ebbing and flowing Well is far from being re¬ 
gular, as fomc have pretended. It is very feldom 
Seen by the Neighbours thcmfclves; and, for my 
Part, I waited a good while at it to no Purpofe ; And 
fo I ihall pals it over in Silence. 

Buxton-Well has been cflcemcd a Wonder, on 
account of two Springs, one warm and the other 
cold, rifmg near each other. But the Wonder if 
now loft, both being blended together. The Spring 

E which 



which is now ufcd for bathing, appears to be 31 - De¬ 
grees of one of Mr. NawksheS s Thermometers warm¬ 
er than the common fpring Water thereStatic if 
Experiments on the Kffcvts of wirm bathing hiving 
been feldotn made, l hope a Jew, which 1 had an 
Opportunity of making, will not be unurepl ibie. 




Weight, 
lb. .1. 

Alter bathing 
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"A. 

B. 

C. 
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3 
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3 

di 
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* The Spring Water kept the Spirit of Wine at 41, the Bath VC .iter 
sailed it to £ jf. 
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Servant 

Weight, 

Aft. t h. bath. 

Aft. 1. h. Perfp. 

who at¬ 


A 3 

! fb 3 

tended the 
Bath. 

173 4 

173 6 

1 17 % If 

in 


From thefeExperiments may be concluded, 
i/. That warm bathing increafcs the Weight of the 
Body for the prefent j though it caufes a plentiful 
Perfpiration afterwards; Which I do not remember 
that any one has hitherto obferved. 

zilly, That the Perfpiration after this Exercife is 
nothing near fo large as Dr. Ke'ill * has delivered j 
it amounting by his Account to one Pound and a half 
in one Hour’s Time. By our Obfervation it is but 
five Ounces in one Hour, and from eight Ounces and 
a half to one Pound, in one.Hour and a half, though 
a {lifted by Motionwhich might have caufed us to 
perfpire (by Dr. KeilV s Computation f) from three to 
fix Ounces. 

PeaVsHoleavA Pool’s Mokate two remarkable hori-. 
zontal Openings under Mountains, the one near Co- 
/kton, the other juft by Buxton. They feem to me 
to have owed their Original to the Springs which hive 
their Current through them. It is ctfy. to imagine 
that when the Water had forced it’s Way through the 
horizontal Fifiures of the Sirota, and had carried the 
loofc Earth away with it, the loofc Stonos muft of 

* Med. Stat. p. ir>, 

f Calore, motu & cxercitio uncte 2 v«l 5 inter dun; 4 perfpiratione uni- 
us hor# expelluntur, Med. Stat p, 15. • 
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Courfe fall down ; and that where the Strata had few 
or no FifTures, they remained entire,and fo formed thofe 
very irregular Arches which arc fo much wondered at 
in thefc Places. Whether this be the true Origins of 
thefe Caves or not, I fubmit to thofe who Hull licrc af¬ 
ter have the Curiolity to examine, k feems more pro¬ 
bable to me, than what others have hitherto propos'd. 
The three Rivers as they are commonly called, in 
Peak's Hole are only fame Parts of the Cave deeper than 
the reft, and receiving all their Water from the Spring 
which comes from the farther End of the Cave. 1 he 
Water which paifes through Port's-hoh is imprcgnited 
with Particles of Limcftono, and fo has incruftcd al« 
moil the whole Cave in fuch a Manner, that it appears 
like one folid Rock. 

The more rare Plants which I obferved in the Peak 
are, 

Scar tola Jylvefris Hnguillara. ha than fylv, 
murorum fore luteo J. £, On old Walls and about 
the Entrance into Peah’sPok. It grows alfo in HerH 
fordpire . I choofe to take Notice of it on this Oc- 
cafion, the rather becaufe M. Faillant has evidently 
iniftaken the Characters of it in his new Diftribution 
‘of the Cichoraceous tribe in the Memoirs of the 
Royal Jcademy of Sciences for the Year ijzt. He 
there makes it a Species of LaBnca, from which it is 
very different on his own Principles. According to his 
Method, the Empaiement of the LaBma tejqttamus, 
and the Down of the Seed fits upon a Pedicle, But this 
Species YwuipmpJe Empale meat and a fejtle Down, 
Thefc Chlra&ers evidently diftinguiffe tt not only 
from LaBuca* but from every Gems in his Method, 
I fiiall take leave therefore to coaftitute a new Gems: 

* ' And 
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And as the Name of Scam/a , by which AnguiUara 
has called if, has not yet been appropriated to any o- 
ther Genus, 1 fhall appropriate it to this, and dehne it, 
as follows. 

Suirtola is a Ckhoracmts Plant, with a fmple 
Empale went, a naked Placenta, and Seeds crowned 
with a hairy feffile Down. 

Rofa Jylv. alba cam aliquo rubore foliis hirfutis 
J. p. In fevcral Hedges about Hat her/edge. 

^ Ewpetrum montanm fruHu nigro Tourn. Com¬ 
mon on the Mountains. 

Oxy coccus, feu Vaccinia pahfria, f. B. On bog¬ 
gy Places, but not very common. 

Erica humilis cortice cinereo Arbuti fore alba, 
//. R.Par . On the Mountains near Hatherfedge. 

Rnbus Idee us fpinofus fra flu riihro , J. B. in the 
Hedges. 

Geranium faxatile Gcr . emac. About the En¬ 
trance into Peak’s-hole, 

Cochlearia rotimdifolia minima Men* With the 
preceeding. 

Thalt Brum minus Ger. In the fame Place. 

Lichenoides faxaiile, fufeum , pilofum, vane di- 
vifum. Corallina fujiafotiofa Doody Budd. Hurt, 
fee. On the Rocks. 

Lichenoides faxatile tinBomm foliis pihfts pun 
pureis DillenB. On the Rocks. 

Ufnea famtilis, capillacea. Mufm coraUims, 
faxatili's , fmiculaceus Rati Syn . On the Rocks 
near Darweni. 

Lycopodium Sabin# fam Fhjon, 0& the Maun* 
tains near Dament. 
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Selago folns & facie /Metis FI. Jett: On the 
Mountains near Darwent. 

Bryum Jlypnoides capitnlis, pliwm'n ere Hu fa- 
nugtnojm Dtllenii. On the Mountain*. 

Card amine inipatiens altera hirfnltor Baa Syr/, 
About the Mouth of Pool’bole plentifully. 

A Variety of Mr. Fa/s / toll Montana lute i with 
a blue and yellow Flower. 

The Lead-wines in Derby/hire are very various with 
regard to their Courfes. ‘* One into which J went 
down, had two Branches j one running to the N K. 
the other to the N. W, And as 1 was informed, one of 
the befit they ever difeovered ran due North. Their 
Breadth and Depth are full as irregular. The Bodies 
through which they dig to come at the Vein are gene¬ 
rally Lime ft one and Black Shale , But it is uncertain 
which of the two is uppermost. Of twoMines into whit h 
1 went down, in one they had dug firfl through i6 lards 
of Li me ft one, then through one of Blatk Mule: In the 
other firft through 41 Yards of Shale ,and then through 
x8 of Turn eft one. 'fhe Subftanccs which they find 
raixt with the Ore , are 

1, Chert. This is a kind of Flint, which Dr. 
Woodward* fays is called fo, when it is found in thin 
Strata. But in. the Peak the Strata of Cher! arc 
often four Yards thick, or thicker. They are found in 
Lhneftone , and not always difpofed in Strata, Thole 
which I took Notice of were generally either blatk, or 
of fuch a Colotfr as the infpifiated Juke of the ItmL- 
thorn Berries, which the Painters call by the Name of 
Sap-greeny Whence they arc called Green Cherts 
and Black Cherts. 

’'Method of FafTtlSjp.il, 


x. Spat, 
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i. Spar. This is compofed of Cryjlal mist with 
• other Bodies.-’ Thofe which they call Sugar-[pars , 
are thofe whofe Cryftallifations are very fmall, and fo 
on crumbling to Pieces have the Appearance of, pow¬ 
dered Sug irl l have two Sorts of thofe; white and 
blue. Dog-tooth Spar is a white pointed Spir, in 
Form and Colour l’ometliingtefembling Foeth. 

3. Caul. This Dr JDmHoard* lays is a courfc 
stalky Spar. But in that Subflmce which I met with 
in this Country under the Name of C attic ^ I could not 
difeover any Flexibility or Elafticity, which that 
learned Writer has fet down as Chara&erifticks of fall 
and fdky Bodies. feems to me to be nothing 
but Spar incorporated with a coarfe earthy Matter. 
When this Caah is mist with pellucid Cryftailifath 
ons of Spar, it is called Ballard CauL 

There are feveral other Bodies mixt in the Mines 
with Lead-ore: But as they did not occur in thofe 
Mines which I examined, 1 ihall omit the Mention 
of them. 

When the Ore is brought up from the Mine it is 
broken to Pieces that the Spar , Caul:, or other Bodies 
which adher’d to it may be the more eafily (l pa rated: 
It is then thrown into a large Sieve and waihed, and fo 
farther purified from extraneous Bodies. After this, 
it it carried to the Furnace in order to be fmeltcd. The 
Furnace, which I faw nc.it SVorkj'worth, was very rude 
md fimpJe, confifting only of fomc large rough Stones, 
pi iced in fucli a Manner as to form a fquare Cavity, 
into which the Ore and Coals are' thrown fra turn pi¬ 
per Jf rat irn ; two great Bellows continually blowing 
the Fire, being moved alternately by Water. I faw 

» Method of FoffiU, p. iS. } Catalogue of Foftis,> Vol, i .part i, p. 57. 
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no other Fuel ufed on this Occafipn byt dried Sticks 
which they call white Coal. * Mr. Ray informs us 
that they ufe both white and black Coal or Chireotl in 
Cardigaupire, I fuppofe becaufe that Ore is harder 
to flux ; the Charcoal making a more vehement Fire. 
They generally throw in fmne Spar along with the 
Ore,which is thought by imbibing the Sulphur to make 
it flux more cafily, They frequently throw in nlfo 
fome Cowke (or Cinders of Pit-coal) bee,lufe they think, 
it attracts the Drofs, andfo makes an eafler Separation 
of it from the Lead. When the Ore is melted,^ it runs 
out at an Opening in the Bottom Part of the Front of 
the Furnace, through a fmall Channel made for that 
Purpofe, into a cylindrical Vdfel, 'out of which it is 
Jaded into the Mould. The Drofs of the Ore on fi nett¬ 
ing is called Slag, This Slag is afterwards fmdted 
again with Cowke only, and the Lead obtained from 
it is called Slag-had. Their Way of making RMwl 
is the fame with f Mr. Ra/s Account; only they ufe 
three Parts of Lead, and one of Slag4ead' y and think 
that the Red-lead made thus is better than if made 
without Slag-lead . 

* Colleftton of En$Jh Words, Ed, %, p, 174. f Ibid, p, *00. 
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V.fhe Difference, hi Tune. of the Meridians of dh 
<yerfc Places computed from Obfervations of the. 
Eclipfes of Jupiter'.? Satellites, by the Reverend 
Mr. Dedham Canon of Windlor, and F. R, $. . 

S I R Thomas Derham, at Florence, having lately fa¬ 
voured me with his Tranfcript of Monfignior Bian- 
cbinis Obfervations of the Eclipfes of Jupiter's Sa« 
tellites, from the Year 17x1, I have laid them down 
fo as to be feen at an eafy View* for the Service of the 
R» S. Monfieur B\anchini faith, they were made with 
a Telefcope of Campari's grinding of 13 « Roman 
Palms: That Father Jo. Bapt . Carbonic Lisbon 
made ufe of fuch another of the fame Make, Length, 
and Goodnefs; and therefore thinks the Times affigned 
by them, to beexad; that he drew Meridian-Lines at 
Jjftfi inOmbrta ST XJrbino\ at St. Quirico in T'ifcany 
and Florence: And that Monfignior Mufdch. Manfre- 
di at the Obfervatory of Bologna, and he obferved the 
lmmerfion of the firft Satellite on Aiigtift within 
two Seconds of one another' Manfredi with a Glafs of 
8 Bononia Feet and he with one of 11 ; both made, by 
Campani. With his own, Bianchini hath inferted 
fome Obfervations, made at the fame time by Father 
Carboni at Lisbon , and Father Grammatici at Ingol- 
fad ; Monfieur Maraldi at Paris , and Monfig- 
nior ' Eufachius Manfredi at Bologna ; as alfo 
an lmmerfion obferved by Mr. Molyneux near Lon¬ 
don (l fuppofe at Kew) with his receding Telefcope, 
and two at Pekin in China by Father Ignatius Kogler 
a Jefuit: But I fuppofe there is a Miftake.intheOb- 
fervation of November 30, 1714, that it was an Emer- 
fion, not an lmmerfion ; the lmmcrfions of the firft Sa¬ 
tellite being not to be feen then. 

^ -r-'i . 


Sir 
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Sit Thomas tells me that Signior Bianchhit promtf 
eth his Obfervations of the circutnjovial Eclipfes from 
the Year 1700, and that he will fend the Society in 
November his new Globe of Fen us. 

As to the Bologna Obfervations, they were put into 
my Hands by Dr, Rut ty y Seer, to the R. b> , and u\ 
laid to be made with a Glafs of Campani\ of 11 !>n- 
Xogna Feet. And to fave the Peru (or the Trouble, 1 
have computed the Difference in Time between the 
Places in Blanchings and AJanjredi’s Catalogues, and 
fome Obfervations that I had of mine own. 
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VT. ExtraEl of a Letter to the Pubiilher from 
Monf. De Lifle, Jfironomer (Royal at Pecers- 
• burgh, containing his Obfervations of the Eclipfes. 
of Jupiter’s Satellites from July loth, 1726, 
to April 12th, 1728, taken at that Place. 


Petersburgh, July f~, 1748. 

SIR , 

I Send you at prefent all the. Obfervations of the 
Satellites of Jupiter that I have made here die 
two laft times of his Appearance \ and I don’t queftion 
but there willbe Number fufhcient to fettle the Differ- 
ence of our Meridian?, by comparing them with the 
Obfervations made in England. The following were 
made with common Telefcopes of 13, 15, xoi, and 
zx Foot ; and are very good ones- 
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1 . Q.U i R if' S, i mtnung the Cahji of GMjhti 
of the farts of Matter, proofed in a Late/ 
to D>. Defaguliers, F. % $, $>y Fr. T'ricwald, 
'DircBor of Mechanic^ in the JtQngdom of 
Sweden. 

Stockholm, Fovem. 20,172.S. 

Reverend S / f?, 

H AVING lately received tlie fraifiihons of 
the Royal Society, publilhcd fined left England, 
in order to fettle in my native Country, I find yout 
have been pleafed, in Numb. 389, to take Notice of 
my Experiments made concernin']; the Cohcfion of 
two Balls of Lead} and as I don’t know any Body 
lias afiigned the true Caufe of this Phenomenon, I 
beg you’ll be pleafed to propole the following Queries 
to that illuftrious Society of which you are a worthy 
Member. 

Query I. Does not this ftrpng Cohefion of two 
Bails'of Lead prove the Doftrine of Attraction, wor¬ 
thy its great Author, your late Prefident Sir Ij'aac 
Newton * and that there is a univerfal Attradion be¬ 
tween the Parts of Matter in Nature, though fome 
at fuch fmall Diftances as to efcape our Obfcrvations, 
lincc we cannot make their Parts touch one another 
clofe enough, fo as to come within their Sphere of 
Activity > Which I prefume to be the Reafon .why I 
never have been able to make Balls of any other Me¬ 
tals to cohere: Nor do I believe that the Parts of any 
other Metal can come to fuch a clofe Contad, ex¬ 
cept by Fufion, as the Particles of Lead may, by 

G being 
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being fo many Degrees fofter than, thofe £>f any o* 

thcr Metal. , . 

® U cry 1 L i have often founil the touching Sur¬ 
faces of fucli Leaden Balls, as near asJ could me t- 
fure, much al&e; yet the Force of Coheiion very 
different : Nay, 1 have found the touching Stuhccs 
very fmall, yet fbmetimes H4to 12,6 tb Weight his 
not been fufficient to feparate them; when at other 
Times a far lefs 'Weight (though the Meafure of 
touching Surfaces far exceeded thofe mentioned ) was 
more than fufficient to caufe their Separation. Does 
it not prove that the Coliefion is ftrongeft according 
to the clofenefs of the Contact, but not as the touch- 
ing Surfaces > For which Reafon I always have found 
the Coliefion ftrongeft, when I gave a little twifl in 
joining them •, fince by this Means the Particles muff 
come clofer together, than by fqueezing the Bills 
barely on one another, though it was done with a 
far greater Force than l could apply with my bare 
Hands. And fince the Force, Twill, and touching Sur¬ 
faces can never be alike and menfurable when joined 
by Hand, I think it will be very difficult, if not 
impoflible to afeertain the Forces of this Coliefion, 
which is incredible, and far exceeds Magnetic!I At¬ 
tractions. 4 

That the Preffurc of the Atmofphere contributes 
little, and next to nothing in this Coliefion, I have 
fully proved and experienced iaft Winter, before a 
great and noble Alterably at my Lc&ures held in 
this Place: The Cohefion of two Leaden Balls, which 
lb could not feparate, proved as ftrong w Vacuo* 
as in the open Air. 


^tiery 
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£ttny I5L Doe? not this Experiment Curly ac¬ 
count tor the Col teflon of the Farts of Matter ; an., 
that this firm Cohcfion cannot be derived from any 
Glue or Cement, any imaginary Hooks and Funicu¬ 
lus, nor de gravitate SElhcris : but that the Parti¬ 
cles of all folid and fluid Bodies do attrad one ano¬ 
ther by a certain Force (whatever be the Caufe of 
the fame ) which ads mod intenfely the nearer they 
touch one another. 

1 am confirmed in this Opinion by an Experiment 
I made this Summer at Dannemora , one of the mod 
confiderable Iron Mines, and where I have eroded the 
fird and larged Fire-Engine for drawing Water and 
Oar in this Kingdom ; the Cylinder being two Lines 
more than thirty-fix Inches in Diameter. 

Our Dahlkarltans have, Time out of Mind, 
pradifed the faid Experiment, when they have had 
Occafion to remove any unwcildy Stones of the hard- 
ed Rocks, and fo big as not to be moved entire by 
any Strength they could apply. They pradife the 
following .Means, not'only to cleave and fplit them 
in as many Parts and Pieces as they pleafe, but they 
obtain Stones with one or more fmooth Sides, fit for 
Ufc in Buildings. Their Method is thus. 

They take Tallow, Grccfc, Train Oil, or any o- 
ther fat Subdances, and draw Lines on fuch large 
Stones, according as they would have them fplit, and 
think proper; then they lay cither Char-Coal or 
Wood at Top, and round the Sides of the Stone, fo 
that it is all over covered, and then kindle the Fuel; 
which when burned 'out, they find the Stone divided 
according to the Lines they have drawn on the fame, 

G z with 
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with fome of the before-mentioned fat Subftances, 
which feldom or never fails. 

May one not account for this odd Phxnmmn 
thus ? That as the Action of Heat and Fire expands 
the Parts of all hard and folid Bodies and Metals 
themfelves, fo when the Action of the Fire about the 
Stone has made the Particles of the fame recede far¬ 
ther from one another, than when in their natural 
State, the oily Subftances infinuate themfelves more 
and more between the Particles of the Stone; by 
which Means, when the Stone cools again, and 
fhrinks, they feetn to prevent thefe Particles from 
coining as clofe, and within their Sphere of Adivity, 
as the remainder Particles may, where no fuch foreign 
Matter has been applied \ by which Means they aifo 
cannot attrad one another fo ftrongly as the reft, 
and mull therefore remain feparated. 

Fat and oily Subftances feern to be moft fit for this 
fame Purpofe, fince they are endued with a repelling 
Force. 

I can’t but admire, that notwithstanding fo many 
Phenomena in Nature prove a Tendency and a 
ftrong mutual Attradion of the Parts of Matter, what¬ 
ever be the Caufe, yet moft learned Men, of fevcral 
Nations, would rather charge fuch manifeft Quali¬ 
ties and Operations of Nature with the Nick-Namc 
of occult Qualities, than give the Honour to the 
great Dtfcoverer (who is no more ) of thofe ma¬ 
nifeft Qualities and Principles of Motion, How¬ 
ever, I am confident, that as Nature is very uniform 
and agreeable to herfeif, (he’ll evince the Truth of 
her Operations. 


If 
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If I find you pardon this Liberty I have taken by 
this, it will cncouiage me to tranlmit feveral Experi. 
'tncnts and Obfervations I have lately made, remain¬ 
ing with the utmoft Sincerity, 

, MnJ Revc<end SIR, 

Tow moft obedient humble Servant, 

F. Trie wa Id, 

D heft or of Mechamcks in the 
Kingdom of Sweden. 


II. A Letter to Dr. Rutty, (ZJ. S. Seer, giving 
a farther Account of the Nature and Virtues of the 
Holt-Waters, from the (Reverend Mr. J. Lewis, 
Vtcat of the (place. 

SIR , 

I N a Letter I received lately from Mr. Bronte, 
he gave me an Account that he had communi¬ 
cated to you a Paper of mine, relating to the Mine¬ 
ral Waters at Holt ; and that you had fent it to the 
Prefs among the Phihfophical Memoirs of the 
Royal Society ; which I was pleafed to hear, becaufe 
1 hoped it might be a Means to raife the Kfteem of 
the Waters, and recommend them to the good Opinion 
of the learned World. He likewife informed me, 
that you was willing to enquire intofome further Par¬ 
ticulars relating to thofe Waters. 

This Intimation of yours to Mr. Brome has drawn 
upon you the Trouble of this Paper; being willing 

to 
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to make known, as far as lies in me, the excellent 
Virtues of thefe Waters, of which I have been an 
Eye-vitnels for feveral \ears in many extraordinary 
Cures* 

Ex[taience has proved them of admirable Efficacy 
in Scorbutick and Scrophulous Cafes; wherein they 
have done fuch Wonder-, that a ihorf Account which 
was publ[flied of their Cures in that Kind, about five 
Years ago, was looked upon by fomc, rather as a ro- 
mantick Tale, than a true Narrative of real Fads. 

They are of an attenuating, aftringent and drying 
Nature: And by thefe Qualities, I imagine, they per, 
form their Cures. The firft is the known Property 
of all WatAr, to dilute the Blood, and thin the 
Juices, and thereby to tit them to pafs the fine 
Strainers, and be carried out of the Body by their 
proper Drains, in the Second confifts the great Ex¬ 
cellence of Holt-prater, which, by its notable A* 
ftringency, braces the Solids, ftimulates the Fibres, 
and quickens their contractile Power, and thereby 
enables them to fhake off, protrude and fqueeze 
out fuch Feculencies, as may adhere to, clog and 
fluff them up. And this Quality, it isjprobablc, 
they derive from the Aiiom and Iron that are fup- 
pofed to impregnate them. The ingredients, which 
give them their drying, abforbing and healing Quali¬ 
ty, are the Sulphur and Ochre} by which they im¬ 
bibe the peccant Humours, and {heath the {harp Salts, 
that lance and tear the finer Glands, and caufe 
Blotches, and Ulcerations. As they attenuate and 
aftringe, they are a noble Diiiretick, removing Ob- 
ftrudions from the Kidneys, and caufing the Renal 
Glands to make their due Secretions, and at the fame 
* Time 
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Time diffolving the groffer Salts,* and fitting them to 
be carried off through the Urinary Paifages. 

' Thefe Waters have been found of excellent Avail 
in many other IllnefTes, befidcs the Scurvy and Evil; 
.But I forbear mentioning any other Cafes, left I 
trefpafs ag.iinft good Manners, by making my firft 
Vifit too long. 1 am with all due Refped, 

SIR, 

2 out very humble and obedient Servant, 

Holt, Dec. 16. . , 

i7*s. John Lewis, 


III. A further Account of a new Machine, called 
the Marine Surveyor, defined for the Men- 
Juration of the Way of a Ship at Sea , more cor~ 
reBly than by the Log, at prefent in life , or 
■any other Method hitherto indented for that Bur- 
pofe. 'By Mr. Henry de Saumarez, of the 
Jfland of Guernfey, Bart of his Majeflys 
antient Dutchy of Normandy. 

H AVING given an Account of my Projeftion 
for afeertaining the Run of a Ship at Sea, 
which has appeared in the Phihfophical TranfaBions 
of the Royal Society , Vol. xxxiii, for the Months 
of November and December 1715 ^ as alfo in 
thofe for the Months of March and April 17x6; 

a and 



and having been fince frequently employed in making 
Experiments thereof, and Improvements thereon, I tike 
Leave to add what follows as a Supplement to thole 
Difcourfes on this Invention, which I am humbly 
of Opinion may, in Time, prove of groat life in 
thofe extenfive Branches of our foreign Commerce, 
wherein fo many of his MajeftyS Subjects are con* 
cerned. 

At my publickly fetting out on this Invention, I 
had his late M a jelly’s Leave feverai Times to h ive ,1 
Boat on the Canal in St. James's Park , where the 
Shallownefs of the Water was fuch, that it woui 1 
not admit of my uling the Iron Foik, the Weight of 
which may be about four Pounds, and which I have 
described m the ftmfaBms afore-mentioned; and 
therefore I was obliged to fall on fomc Expedient to 
anfwer my Purpofe in fuch a Depth of Water. Vi- 
rious were my Defigns to this End ; however at 
length I fixed fuch a Machine to my Boat, as Iud m 
equal Number of Revolutions in a meafured Diftance 
of 2000 Feet, even though the Boat went fwift 01 
flow ; of which the Reverend Dr. Dejaguliers r and 
fome other Mathematicians, at Times, were Wttnefs. 
As I did not deferibe this Inftrutncnt in the former 
Account of my Machine, where it feems to lie blend¬ 
ed with that of the Fork, I {hall give a Defcription 
of it here in the following Figures, viz. 
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In the Firft of thefe Figures, F reprelerts my 
Boat on the Canal in St. James’* Park , through 
the Rudder of which a fraall Spindle pailes ( in an 
Iron Pipe) of which H G is the Length. 'To the 
Point G are fattened the four Iron Fins, or Flyers, 
A, B, C and D, in the Form of a Square, the Bars 
D B and A C, to which they are fixed, lying in an 
horizontal Pofition. Thefe Flyers are fo contrived as 
to have full Play in any Motion of the Boat. To 
the Point H, which is the upper Part of the Pipe 
and Spindle, is fixed the Dial E: Now the Boat- 
being put into Motion, the Flyers move accordingly, 
which proportionally affeding the Spindle, the Mo¬ 
tion is thereby communicated to the Dial, which may 
be fitted to ftrike the Miles or Leagues that the Vef* 
fel runs. 

But to deferibe the firft Movement of this Ma¬ 
chine more exadly, Fig. z. reprefents it unfixed. 
The. Crofs, or Bars D B and A C, as I faid before, 
lie flat, or in an horizontal Pofition 5 the Arbor or 
Spindle, which is perpendicular thereto, ferews into 
the Point G, and pafles through an Iron Pipe to the 
Dial, in manner aforefaid. The Flyers A, B, C and 
D being fitted to move in any Motion of the Boat, 
the Bars are accordingly affeded. This Inftrument 
is fo contrived, that two of the Flyers on one Side 
ilia.ll always reftft the Water in the Motion of the 
Vcffel, whilft the other Two give Way in their 
Turning. The refitting Flyers in this Figure are A 
and B, and D and C will be the fame when they 
come into their Pofition; for they refill and give Way 
alternately fo long as the Motion continues, which 
is always circular j and fo truly does it revolve, that 

H be 
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be tlie Motion fwift or flow, in any meafured Di- 
ftance, the Number of Revolutions will be equal. 

This is the Machine which I firft tried on the Cs * 
nal in St. James's Park , and with this it was, that 
I made my Obfervaiions on the Tides in the River 
Thames , as they appear in the Philojhphhal Iran/- 
allhns for the Months of March and slju'il 1716 5 
which I chofe the rather to do, in regard I found it 
to anfwer very well in all my Experiments. And 1 
am yet of Opinion, that it would be an ufeful Inftru- 
ment to determine the Strength of the Tides on our Sea 
Coaft, which if marked in our Charts, might prove 
advantageous to our Commerce. But considering, 
that though this Projection might be ferviceablc in 
Barges, Pleafure-Boats, or other Veffels, in fair and 
moderate Gales of Wind, yet it might prove ufelcfs 
in boifterous and ftormy Weather, and in long Voy¬ 
ages, when it might be choaked with Weeds $ 1 there¬ 
fore fixed to my other Invention the Fork, which is 
contrived in.fuch a Manner, that I will even yet be 
fo bold as to affirm, it fhall determine the Ship’s Way 
in a Storm, or when {he is feudding before the 
Wind, when the Log is incapable of it. As the 
Canal would not allow trie to try, with any Cer¬ 
tainty, my Iron Forks there, I was obliged to have 
fome made of lighter Materials, which feetned to an¬ 
fwer fomewhat near the Truth, and made me lb (an¬ 
guine as to believe, that they would have an equal 
Number of Revolutions in the fame Diflance, even 
though the Motion of the Boat was fwift or flow be¬ 
tween Mark and Mark. I muft here do my worthy 
Friend Dr. Defaguliers (who frequently honoured 
me with his Company in the Experiments of the 

afore fa id 



( 49 ) 

aforcfakl Invention ) the Juftice to own, that he dif- 
fented from me in this Particular, in regard he faid the 
jvgrks muft have different Pofitions, according to the 
Velocity of the Veffel to which they were fixed, and 
confequently could not have an equal Number of Re. 
volutions in fwift and How Motion. 

Whilft I was confidering where to carry on my 
Experiments to prove the Verity of my Inftrument, 
and to anfwer this Objection, I had the Honour 
to be introduced to the late ingenious Samuel Moly* 
fjeux, Efq; whofe Memory will always remain dear 
to me. As he was ever ready to encourage all lau- 
dable Defigns, and particularly fuch as were calcu¬ 
lated for Publick Good, he foon became my Patron; 
And as he was then one of the Lords Commiffioners 
of the Admiralty, and my Machine fell within his 
Province, he exprefs’d a Defire to fee an Experiment 
of it on the River Thames: Accordingly I ffiew’d to 
him, and feveral of the principal Officers and Com¬ 
miffioners of his Majefty’s Navy , the Nature and 
Ufe of it between London and Woolwich, when he 
feemed to be of the fame Opinion with Dr. Defa* 
guliers, viz. Whether in a certain Distance, and in¬ 
different Motions of the Veffel, the Inftrument could 
revolve equally. Hereupon he advifed me to take a 
Trip over to Holland, and to try my Machine with 
the Log, in my Paffage; as alfo throughly to examine 
the Truth of his Obje&ion. on the long Canals in 
that Country, where there was little or no Tide or 
Current. 

Accordingly I had Orders to embark on Boardthe 
lltlliam and Mary Yacht, which was ordered to 
carry over the Lady of Count Welderen t one of the 

H % * then 
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then Dutch Ambaffadors at our Court, to compli¬ 
ment his Majelly on his Acceffion to the Throne. 
My Machine being fixed at the Stern of this Vclfe’, 
we kept her Run both by it and the Log. On the 
niceft Calculation, in our Paliage over, the Differ- 
ence between us was 2. Miles and^ 26 40 beet: At 
this I was in no wife furprifed j for as 1 knew the 
Log to be very erroneous/ and i undertook to corrcft 
the*Errors of "it by my Inftrument (in the Truth of 
which I might then be too forward, as too many arc 
on fuch Occafions) I was allured we could not a- 
gree; and therefore I charged the Difference accord¬ 
ingly. 

Among the confiderable Company on board the 
Yacht, we had a curious Gentleman, Captain Ly//- 
Jlager , Commander of one of the Dutch Men of' 
War, who feemed not a little pleafed with my Con¬ 
trivance ; and no fooner did he land in Holland , but 
he fpoke of it to* fome Gentlemen of the higheft 
Rank there, whofe Curiofity induced them to defirc 
to Tee an Experiment of this Invention: Accordingly 
I was fent for to the Hague , and on the Canal there, 
before Baron* Hop ■> Baron Wajj'enaar , Admiral 
Somelfdyk , Mr . s'Gravefand (Profeflor of the Mi- 
theraaticks in the Univerfity of Leyden) Captain Lyn- 
jlagefy&G. we run a certain Diflance in fwifr and How 
Motion, in order to fee if the Inflrutnent would have 
an equal Number of Revolutions therein. In run¬ 
ning up, it revolv’d 2300 Times, and in coming 
down 2060 . Here then was enough to convince me, 
that Dr. DefaguUers, and Mr. Molyneux^ had judg¬ 
ed truly of the Fork, and more eipccially fince the 
learned Mr. s’Gravefwd joined in Opinion with 
* 3 them j 
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them * who notwithftanding encouraged me, by tell- 
in» me my Labour was not in vain, for that the In- 
Mhiracnt might Ml be of good Service, by making 
Tables to re&ify the different Revolutions. 

Jn Opinion jlrongly indulged is rarely patted 
twit hi the Truth of which I lind in ray felf; for al¬ 
though Dr. Defagulkrs , Mr. Molyneux , and Mr. 
s’Guivefand did jointly agree as to this Invention, 
vet Rill did I entertain fome {lender Thoughts, that 
it muff anfwer the Purpofe, in the Manner I had pro¬ 
pel For when I confidered, that I had two Fathom 
of Rope out ’on the Dutch Canal, which was but y 
or 6 Feet deep, and that the Fork of my Machine 
weighed about three Pounds, or three and a half, 
and was two Feet and a half in Length, I thought it 
not unreafonable to fuppofc, that its Weight, m the 
flowed Motion of the Veffel, might occafion it to 
ftrike Ground, and confequently impede its Motion, 
and leffen the Number of Revolutions as above. Of 
this 1 had been fully fatisfied whilft in Holland } but 
fearing to lofe my Paffage in the Yacht, on Board of 
which I had embarked by Order of the Lords Com- 
miffioners of the Admiralty, I was obliged to haften 

Not long after I came to England died my wor¬ 
thy Patron Mr. Molyneux , in whom all Men of 
Learning and Ingenuity loft a Friend j and as there 
was now but little Hope of my going over to Hol¬ 
land in the Manner I had done before, I was notwith¬ 
ftanding refolved to take that Journey at my own 
Rxpcncc ; and accordingly did fo* where 1 no 
fooner began my Experiments, but I was convin¬ 
ced of the Truth of the Objeffions of the three 
* learned 
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learned Gentlemen afore-mentioned, which is plainly 
made appear from the following Figure, wherein the 
Pofition of the Fork, in five different Motions of ilv*' 
Veffel, is reprefented. See Fig. 3 - 

This needs ho Explanation, for it plainly appears, 
that the Pallets will be more or kfs affcded by the 
Refiftance of the Water, according to the Pofition 
they are in j and therefore the Revolutions in a fwift 
or flow Motion, in the fame Diftancc, cannot be 
equal. 

Being now fully perfuaded, that the Fork would 
not revolve equally in the fame Diftance, and in dif¬ 
ferent Motions of the Veffel, I now begin to repiir 
this Defeat by calculating fome Tables, which render 
it Rill a very ufeful Inftrument. On what Founda¬ 
tion I formed thefe Tables, there will be no need for 
me to mention, fince I fhall go on to fhew what fur¬ 
ther Improvements I have made of this Inftrument, 
and that it is now every Way ufeful without them. 
And this, I think, I cannot better do, than by en¬ 
tering here the Extra# of a Letter to Dr. Defa~ 
gutiers from a learned Mathematician in Holland , 
whofe Company I was honoured with fevcral Times, 
whilft I was making my Experiments on that Side, 
viz. 

t( Mr. De Saumarez having defired me to acquaint 
<s you of the Succefs of the Experiments, which I 
“ have feen him make of this Machine, for the mcafu- 
“ ring the Way-of a Ship in the Sea, if is with Pleafurc 
“ I undertake it, fince I am fully perfuaded you 
“ will not be wanting to contribute all in your Power 
“ to promote an Invention fo ufeful and advantage* 
M ous as this is. 
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« The firft Experiment that I attended was with an 
« Iron Fork, fuch as the Gentleman himfelf hath de- 
ribed in the Philofophical franfaftions of the 
« Royal Society j when the Number of Revolu- 
« tions were more in the fwift than in the flow Mo* 
« tion of the Boat, whereon \ve tried this Inftru* 

« moot. This I take to be owing to the different 
« Inclinations of the Machine which were more 
“ Horizontal, according as the Motion of the Boat 
« was more fwift •, from whence we concluded, that 
« it would be neceffary to help this by fome Ta- 
« bles calculated for the Purpofe: Since which, Mr. 
« De Samarez hath accordingly formed fuch Tables $ 
*t b ut as l was not prefent at the Experiments where* 
« on they are founded, I leave you to the Gentle* 
man himfelf to give you an Account thereof. 

« 1 have alfo made another Experiment with Mr. 
De Samarez^ upon a new Correction of his Ma* 
« chine, which he will better explain to you, when 
« you fee him, than I can deferibe. Here he has 
« contrived the firft Movement of his Machine to lie 
Horizontal under the Water; and fuch was our 
« Succefs in this Experiment, that I make no more 
« doubt of the Ufefulnefs of this Invention, which 
“ 1 look upon as very advantageous to Navigation; 
« fince the Number of Revolutions here fcarcely 
« differed 4 in 331 in the different Velocity or Mo* 
« tion of the Boat: But this I mult obferve, that 
« the Number of Revolutions here were greater 
« when we moved raoff flow. For my Part, I da 
« not quellion, but that by a fmall Correffion, the 
“ Number of Revolutions may be always rendered 
« proportional to 'the Diftance ; yet let us make no 

u Hypo- 
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44 Hypothefes; for Experiments of this Mtrhim.% 

« wherein may be had fome Millions of its Revo^- 
« lutions, will perfectly (hew the Ufe that may"be 
« made thereof. In the Interim I believe, that Mr. f),i 
“ Saumarez’s Invention may be, nay, ought to be, 

« efpecially with this laft Improvement, infinitely 
« preferred to all other Methods for ajcert dining 
« the Way of a Ship in the Sea, Sec. 

■ Here then you have the Opinion of a learned Gen¬ 
tleman of my Improvement on this Invention, whofo 
Eminence among the Literati is fuch, that this alone 
might give a Sanction thereto. It is here obferved, 
that the Difference in the Revolutions of my Ma¬ 
chine, on this new Method, was fcarcely 4 in 331: 
Who then can fay this Difference was not owing to 
the different Sheers in bur Boat on the Canal } But 1 
(hall not go about to determine this, it remains for 
me now only to ihew the Improvement which 1 
made of the Marine Surveyor whilfl in Holland , 
which is hinted at in the Letter above, and which 
is now brought to fuch Perfection, that I perfuade 
my felf no very material Objections can be brought 
againft it. The following Figure fhews this Improve¬ 
ment, wherein the Objections of the different Incli¬ 
nations of the Fork are now entirely removed. «V<y.> 
Fig. 4. ■ 

A F G H is the Fork, in the fame Form as the 
Iron Fork deferibed in the Phikfhphical Thtufi 
aWtons , Vol. xxxiii, for the Months of November 
and December 171*5, which differs from the other 
only in the Materials of which it is framed •, this be¬ 
ing contrived of fuch as to make,, it ccjuipondcrous 
with the Water, and to lie in an Horizontal Po¬ 
rtion, 
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fition, even though the Ship or Veffel to which it is 
^fattened be at Anchor, or under Sail. H B is a Rope, 
convenient Length, fixed to a Screw or Worm 
at the Point B, which goes about 6 Inches into an 
Iron Pipe, of which BI is the Length: Through this 
Pipe an Iron Spindle pafl.es into the aforefaid Screw 
or Worm to which the Dial C is fixed ; as foon 
then as the Veffel moves, the Fork plays in an Hori¬ 
zontal Pofition, which moving the Spindle within 
the Iron Pipe, the Motion is thereby communicated 
to the Dial, which is fitted to (trike to the Miles or 
Leagues the Veffel runs • and let the VeiTel move 
fwift or (low, the Pallets A and F are equally af¬ 
fected, and confequcntly mult rneafure the Diftance 
failed to a greater Exadnefs than the Iron Fork is 
capable of in the Manner 1 have deferibed it in the 
Philofophical franfattms aforefaid. For want of 
better Conveniencies when in Holland, I had this 
Iron Pipe fixed to a thin Board, which I fattened to 
the Rudder of the Veffel DE; but as I am now fall¬ 
ing on a properer Method to fix this Iron Pipe, &c. 
which I could not well do in Holland, fince the 
cold Weather was fo far fet in, that it would not 
allow me to make more Experiments than I did on 
that Side, I hope foon to make it appear, that the 
Revolutions are exadly equal in this new Improve¬ 
ment of the Fork. 

Here then do 1 offer what I humbly conceive can¬ 
not fail being of Service to the Community of which 
1 am a Member, as well as to all the Maritime 
Powers. Tis the Fruit of feveral Years Study; for 
my Thoughts were firft employed on it, when the 
Nation felt fo great a Lofs as it did in the unhappy 

I Fate 
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Fate of Sir Cloudejly Shovel , &c. fince which Time 
(from the Numbers of Workmen I have employed^ 
the various Alterations I have made, and the sydlt 
Variety of Experiments carried on at my own idle 
Coft and Charges) I have been at no final l Ex¬ 
pence ; inlbmuch that my Eflatc has felc the Weight 
thereof. However, it is fomc Satisfadion to me, 
that I have brought it to the Pitch it is now at, 
where f cou’d vviih to fee the Publick take it up, 
and have it tried by competent Judges againlt the 
Log, the Errors of which I have amply let forth 
in' a former Difcourfe. This, methinks, is what 
1 might rcafombly hope for, fince, as I let out 
with honeft Views, in a praife-worthy Undertaking, 

I ought (to ufe the Words of a Oonfiderablc Author 
on this Head) to meet with A Alliance in the be¬ 
ginning, with Encouragement if I iuccced, and even 
with Pity, if not Praife, although I fliould fail. 

I am well aware, that he who decries an old 
Cuflom, feldom meets with Succefs, even though 
what he advances agaiujl it may he very reafona- 
ble . This feems to be the Calc between the Ma¬ 
rine Surveyor and the Log ; for the latter having 
been long in Ufe amongft the Seamen, it may be 
With Difficulty the former will be received; which 
probably I may not live to fee, fince, as 1 am now 
bending beneath the Weight of Age and many In¬ 
firmities, I cannot be far off bidding Adieu to the 
Things of this World and when 1 ihall make my 
Exit from it, God grant fomc happy Genius may 
raife a good Stru&urc on the Ground-work which 
I have here marked out : And I am the more ear- 
nett in this Wiffi, becaufc I am firmly of Opinion, 
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that what is here advanced, if rightly conduced, 
Ncarmot fail of proving highly advantageous to 
l?& 4 e and Navigation. 

j T 7 7 - 9 ^ Henry de Samnare^ 

POSTSCRIPT. 

In a former Difcourfc on this Invention, and 
which appears in the xxxiii d Volume of the Philo - 
fophical Tranfatfions , I hinted that I was upon 
making a further Improvement in Navigation, where¬ 
by I propoied to make a Ship work far better to 
Windward, than it is poflible for the moft Wea¬ 
therly one to do at prclent; as alfo to make them 
tack and ware in much lefs Room than is general¬ 
ly done on fuch Occafions. The Advantages ari- 
fing from fuch a Projection, if it proves practica¬ 
ble, muft be confiderable; for 

i. The Ship which is in Danger of a Lee-Shore 
will hereby be enabled to weather the Point hie 
may want, and not be forced, in ftormy Weather, 
to anchor in the very Breach of the Shore, and 
even in the Jaws of DeflruCtion. Of this we have 
had too many melancholly Inftances, where feveral 
Lives and Fortunes have been loft; Difafters of 
which kind, it is humbly conceived, may, in a 
great Meafurc, be prevented by this Invention. 

z. Hence we need not fear to get the Weather- 
gage of an Enemy ; for by plying to Windward 
much fafter than he can, and by tacking and waring in 
much lefs Compafs, I can either leave him, or conti¬ 
nue to engage him, as lhall appear moft convenient : 
At Icaft I can fo fpend the Day, as to be able to fe- 
cure my felf under the Covert of the Night ; or if 

lx 1 
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I chaace to be near the Land, I may hereby be en- 
abled to gain a fafe Harbour. > 

3. By this Invention the wild Srecrage whjp 3 **Ts 
too frequently made in fome Ships, will be pre¬ 
vented, which all Mariners muft allow to be of 
Service, efpecially in chafing, or being chafed by an 
Enemy; as well as in their keeping the Reckoning 
of the Ship’s Way, ®c. 

I might here touch on other Advantages ariftng 
from this Projed, which I omit at preicnt, fince as 
I am about preparing fome fmali Models to fhevsr 
the Nature of this Contrivance, they will fully ap¬ 
pear therefrom : And if what I otter Ihould not be 
fb pradicable in large Ships, as it were to be 
wilhed, I yet hope fome happy Genius will, in 
Time, fo far improve on what I fliall hint, as to 
make the fame feiviceable to my Country. 

When I confider, that to Navigation Great Bri¬ 
tain owes its Riches and Strength, it certainly 
ought to have the Preference to all other Arts and 
Sciences ; and therefore any Improvement therein 
furely cannot fail of meeting wich Regard ; more 
efpecially where fuch defirable Ends are propoled, 
as a Method to prevent Ships being wreck’d on Lee- 
Shores, as alfo a Means to facilitate the Efcapc of 
them, when too powerfully attacked by an Ene¬ 
my ; or leading them to Vidory, where they have 
any Profped of it, &c. As hereby Honour may 
accrue to the Nation, and the Lives and Fortunes of 
feveral People may be faved, I only defire publick 
Experiments may be made of thefe my Machines, on 
the Proof of which I am willing to (land or fall. 

H. *D, S. 

IV. A 
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iY A fecond Letter from Mr, Colin M c Latino, 
(prof elf or of Mathematic ks in the Univerfity of 
Edinburgh and F. $(. S. to Martin Folkes, Efq$ 
concerning the <poots of Equations , ivith the Ve- 
monflration of other (pules in Algebra 5 being the 
Continuation of the Letter publifhed in the 
Philofophicai Tranfadions, N° 394. 

Edinburgh, April 19th, 1729, 

SIR, 

I N the Year 1715, I wrote to you that I had a Me¬ 
thod of dcmonftrating Sir Ifaac Newton's Rule con¬ 
cerning the impoffible Roots of Equations, deduced 
from this obvious Principle, that the Squares of the 
Differences of real Quantities muft always be politive ; 
and fomc. time after, I fent you the firft Principles of 
that Method, which were publifhed in the Philofopti¬ 
cal LranfaEions for the Month of May, iyz6. The 
Defign I have for fomc Time had of publifhing a Trea- 
tife of Algebra, where I propofed to treat this and Se¬ 
veral other Subje&s in a new Manner, made me think 
it unnecelfary to fend you the remaining Part of that 
Paper. But fotne Reafons have now determined me 
to fend you with the Continuation of my former Me¬ 
thod, a fhort Account of two other Methods in which 
3 have treated the fame Subjed, and feme Observations 
on Equations that 1 take to be new, and which will, 
perhaps, be more acceptable to you than what relates 
to the imiginary Roots thcmfelves. Belides Sir Ifaac 
Newtons Rule, there arifes from the following gene- 
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ul Propofition?, a great Variety of new Rules, different 
from his, and from any other hitherto publiffied, for diff 
covering when an Equation has imaginary Roots, -Finall 
particularly explain one that is more ufeful for that 
Purpofe, than any that have been hitherto published. 

Suppofe there is an Equation of (//) Dunenfions of 
this Form, 

x" — Ax tt ~ 1 -f B# — C.v”~* 3 + D.r M -‘ 
— Ex *~ s + F x *~ 6 — G.v ”~ 7 4- — 

lx ”“ s + Kx*- 10 &c. = o. 

And that the Roots of this Equation arc, a, b, t,d, e, 
&c. then fhall A = a -f- b -f- c d -j~ e 
-f- f die. and therefore I call a y h,e,d,e, f, &ic. Parts 
or far nis of the Coefficient A. For the fame RcafonI 
cz\\ ab,ac, ad,ae,bcfibd y cd, bee. Parts or Terms of 
the Coefficient Bj ab c,ab d,a b e,a cd,bcd, Sec. Parts or 
Terms ofC; abcd,abce,abcj, Parts or Terms of the 
Coefficient D, and fo on. By the I) men firms of any Co¬ 
efficient; I mean the Number of Roots or Fadors that 
are multiplied into each other in its Parts, which is al¬ 
ways equal to the Number of Terms in the Equation 
* that preceed that Coefficient. Thus A is a Coefficient of 
one Dimenfion, B of two, C of three, and fo of the refi. 

I call aPart or Term of a Coefficient id fit, fhn to a 
Part or Term of any Coefficient G, when the Part of 
G involves all the Fadors of the Part of C: Tims 
abc, abedefg arc fimilar Parts of C and G ^after the 
fame manner abed,abedef are fimilar Parts of D and 
F, the Part of Finvolving all the Fadors of the Part of 
D. Thofe I call dtJfiMilar Parts that involve no com¬ 
mon Root or Fador: Thus a he, and defg/t are diflnni- 
lar Parts of the Coefficients C and F. 'The Sum of all 

the 
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the Produds that can be made by multiplying the Parts 
of any Coefficient C by all the fmiiiar Parts of G, I ex- 
prefsjay U C placing a ftnall Line over each Coeffici¬ 
ent : After the fame manner D' F' cxprelTcs the Sum 
of all the Products that can be made by multiplying 
the iimilar Parts of D and F by each other j and C'xC* 
cxprelfts the Sum of the Squares of the Parts of the 
Coefficient C, but C'xC, expreifes the Sum of the 
Produds that can be made by multiplying any two 
Paris of C by one another. Thefe Expreffions being 
under flood, and the live Propofitions in Phil franf 
N° 394, being premifed, next follows 

PROP. VI; 

ff the Difference of the Dimenjions of any two 
Coefficients' C and G be called (m) then pall the 
Pi od it hi of thefe Coefficients multiplied by one ano- 

__ m 4- 3 

lher be equal to C G' -j- m- j-z xB ; H' + - X 

m -4- 4 .in -4- 4 ^ 4” S -j** 6 , *- 

—— A I H -- - x —- — x -xlxK. 

z t x 3 

Where B and H are the Coefficients adjacent to the 
Coefficients C and G, A and I the Coefficients adjacent 
to B and H, I and K the Coefficients adjacent to B and H. 

It is known that C ~ abc abdabe a bf -j- 
a bgf\c. and G =a b o d efg-fab c d efh-\-a be dej * 
4 - bede /V /;, die. and it is manifeft, 

i. That in the Produd CG each Term of G'G' 
will arife once as a*b 7 c*defg. But 

Any Term of IV H' as a’b 2 cdefgh may be the 
Produd of a be, and abdefgh , or of abd ^ and 
a be efg />, or of a be and abc dfg />, or of a bf and 

abedegh , 



( 6 * ) 

abcdegh, orof abg and abcdefh ,or laftly of abh 
zn&abc defg ; fo that it may be the Produd of any 
Term of C that involves with ah one of theJ^oots, 
f>d>4'*8A multiplied by that Term of G, which in¬ 
volves ab and the other five \ that is, it may arife in the 
Produd C G as often as there are Roots in a*b*c d efg b 
belides a and b y or in general, as often as there are Units 
in the Difference of the Dimenfions of B and H, that 
is, m- f- x times ; becaufe m expreftcs the Difference 
of the Dimenfions of C and G, and ronfequcntly in cx- 
prefling the Value of C G the Coefficient of the fecond 
Term B' H' mull be m -f- 

3. Any Term of A I, as a’bcdefghi, may be the 
Produd of any Part of C that involves the Root a with 
any two of the reft b,c,d y e y f->g,hj (the Number of 
which is the Difference of the Dimenfions of A and I, 
which is in general equal to m -f* 4) multiplied by the 
Part of G that involves a and the other fix ; and there¬ 
fore a*b c d efg hi or any other Term of A' l f in uft arife 
as often as different Produds of two Quantities can be 
taken from Quantities whofe Number is m -j- 4 » that 

«4«« A mmm* I ffl —I*" 3 /// "*4~ A 

is m 4- 4 x ——-times or — X 

2 / I & 

times 5 and confequently in exprefling the Value of C G 

Hf -j-* 3 

the Coefficient of the third Term A'l' mull be- 

m - 4-4 1 

X —' 

3 

4. Any Term of 1 x K as ale de fg h i f, maybe the 
Produd of any Part ofC that involves three of its if idors, 
and of the Part of G that involves the reft, and there¬ 
fore may arife in the Produd CG as often as different 

x Pro. 
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Products of three Quantities can be taken out ofQuan- 

. ——- C 

tines whofe Number is m 4 - 6 that is, m-\~ 6 x —— 


w + 4 


time 0 , and therefore the Coefficient of the 


fourth Term in the Value of C G muft be 
m - 1 - 5 m-\- 6 


n?-\- 4 


In general, in exprefling the Value of the Produff 
of any two Coefficients C and G* if x exprefs the Or* 
der of any Term of this Value as A'F, that is, the 
Number of Terms that precede it, the Coefficient of 

, _ , xx-\-m xx m — i 

that term muft be -- X ..- X 


xx -j- m- 


Sec. taking as many Faffors as there are 


Units in x, 

Co a. I. If it is required to find by this Propofition 
the Square of arty Coefficient E, then fuppofe m=. o, 
the Difference of the Dimenfions of the Coefficients in 
this Cafe vaniffiing, and we fliali have E* = E' x E' 4* 

iD'F'+ax- xC'G'-f 4 x— X-f* B'H' 

dec. =E'xE' + a D'P + tfC'G' 4* zoB'H' 
4- 7 o A ; 1 ' 4. ijiK, Therefore if £' x E, ex¬ 
prefs the Sum of the Produffs of any two parts of E 
multiplied by each other, wc ffiall have E* = E*x E* 
4 - z E' X E v , and therefore E'xE, 4 " 

3 C , G / 4 ,10 B f H'4 - 3yA'I , 4* 

K 


Cor. 
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Cor. IT. It follows from this Proportion that 
E*= E'xE'+z D' F '+5 C' G'+zo B' H' +7 0 A' I' + zy zK. 
DF=- - D' F'+4 C' G'-f 17 B' H '-f 7 <5 A' I' -f z 


CG= - - - - C'G'-f <5B'H'-j-z8 A' I'-f- izoK 

BH ..B'H'+ 8A'I'-f- 47 K 

A I ..'.A'I'-f 10K 

K a.. K 


Cor. HI. It eafily appears by comparing the Theo¬ 
rems given in the iaft Corollary, that 
E'E'= - E*—zDF-fzCG—zBH-f zAI— zK. 
D'F'= - - - DF-4CG4-PBH— nSAI-f-zyK 


C'G' ss ----- - CG—zoAI—70 K 

B'H' ..BH— 8 AI + jj-K 

A'l' = AI—10K. 


prop. vir. 

% 1 11 —— x 

Let 1= irx -x- &g. taking as many 

> 3 

Fatfors as the Coefficient E has Dimenjons and 

IdZ—L x E 2 pall always emceed DF — CG -f-BII 
% l 

— AI -f- K when the Roots of the Equal ion are all 
real Quantities. 

For it is raanifeft that l exprelfes the Number of 
Parts or Terms in the Coefficient K, and it is plain 
from PropoGtion V (See Phil, Pranj. N° 394) that 

tzzl x £* muft always be greater than the Sutn of 

z / 

the Produds that can be made by multiplying any two 

of 
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of the Part*; of E by each other, that is, than E'xE,; 
bat zE'xE, = E* — E' E' = (by the firft Theo¬ 
rem in the laft Corollary) z DF — tCG + iBH 


z A'l + 1 and 


therefore fince 




mu ft always exceed E 1 E,, it follows that 



muft always be greater thanDF — C G -{- B H — 
AI -f- K when the Roots of the Equation are real 
Quantities, 


Schol In Following my Method this was the firft 
general Propofition prefented itfelf. For having firft ob- 
lerved that if/expreffes the Number of any Quantities, 


the Square of their Sum multiplied by 



muft 


always exceed the Sum of the Produds made by multi¬ 
plying any two of them by each others and that the Ex- 
cefs was the Sum of the Squares of the Differences of 
the Quantities divided by z /, it was eafy to fee in the 

Equation x " — A x "~ l -J- Ba? "~ 2 —- Cx -j» 
Da? &c. = o. Since B is the Sum of the Pro- 
duds of any two of the Parts of A, that if / expreffes 

J _ _ j 

theNuinber of the Roots of the Equation,-x A* ' 

muft always exceed B; and this is one Part of 
the 5 th Propofition. In the next Place, I compared 
the Sum of the Produds of any two Parts of B with 
AC, and found that it was not equal to AC but to 
A C — D from which I inferred, that if / expreffes 

K z the 
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/— I _ 

the Number of the Parts of B then —— x B mult 

a l 

always exceed AC — D j and thefc eaflly fuggeffed 
this general Propofition. * 


PROP. VIII. 


Let r exprefs the Dimcnjions of the Coefficient C } 
and s the Difference of the Dime)fions of the Co¬ 
efficients C and C, t hen B and H being Coefficients 
adjacent to C and G, n —■ r — sxrC 1 G' jhall al¬ 
ways be greater than s -f- i xs -j-axB'H/ when 
the Roots of the Equation are all real Quantities af¬ 
fected with the fame Sign. 

For taking the Differences of all thofe Parts of the 
Coefficient C that are fimilar in all their Faffors but 


one, asabc 7 abh,abi, Sic. and multiplying the Square 
of each Difference by fuch Parts of the Coefficient D 
(which is of s Dimensions) as are diflimiiar to both 
the Parts of C in that Difference, the Sum of all thofe 
Squares thus multiplied, wiliconfift of Terms of UG? 
taken pofltively, and of Terms of BW taken negative¬ 
ly. By multiplying in this manner ahc — abh \ 2 -f- 

abc—a Ti\* + a ^ c — abff&G. 4- a be — a eff -f~ 
ahe — aci\*abc — acl j 2 &c. -\-abc—bi If -f. 
abc — bee j’ -f -abc — bcl \ 2 Stc. by d efg the Term of 
D, that is diffimilar to all thofe Parts of C, you will 
find that a*b*c*defg will arife in the Sum of the Pro- 


'duffs rx n — r~~s times: For thofe Qyduffs may be 
*lfo exprdfed thus defga 2 b 3 x 


fac.-Jrd efgaW x 


./j’&c.-p 
d efg b‘c* 
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defgbH* x a — i?j* -f- a — i|* -f- ^ — /|* &c. where 
the Number of the Differences c — b,c~~i,c — k, 
c\'c. whofc Squares are multiplied by defga'b* isma- 
mfcflly equal to the Number of the Roots of the E- 
quation that do not enter a*b'c'defg or ah c defg, that 
is, to the Excels of the Number of the Roots of the 
Equation above the Dimensions of abcdefggi Term of 
G, that is to n — r — ■ ?. But in collecting all the 
faid Produffs, u — r — s * a'b’c'defg mufk arife as 
often as there are Units in r: Becaufe the Terms 
which are fubtraffed from ahc may differ from it in 
the Root/,as a- bb, abi,ahh & c - or in the Root b, as 
ach,aci,ack, dec. or in the Root*? as bch,bci,bck ; 

that is » — r — <r x adfc\defg muff arife as often as 
there are Dimenfions in a be, a Term of C, or as often 
in general as there are units in r, which expreffes the 
Dimenfions of C : Therefore the Term a *b 2 c *defg 
will arife in the Sum of the above-mentioned Produffs 

r x n — f — s times. 

The Negative Pait muff confift of the Terms of 
B'H' doubled; each of which,as %a*b*cdefg may a- 
rife as often as there can be Differences c- — d,c — e, 

( c — g^d — e, Sic. alfumed amongff the Terms 

c,d,e,f,g whofe Number is equal to s x that is 9 ^ -f- % 

x i±l times and therefore a'b'cdefg or any other 

Part of B' H' muff arife in the negative Part s i 
x times } and finoe -the whole aggregate muff 

be politive it follows n — r—JXfC'G* muff al¬ 
ways exceed 7 + ’ i x a + x x IV Hf 


Cor, 
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Cob.I. Suppofe we are to compare E’E' the Sum 
of tlie Squares of the Parts of E with D* F* the Sum 
of the Products of the fimilar Parts of D and F ; in this 

Cafe s vanifhes, and therefore n — r X r E' E' mud ex¬ 
ceed x D' F'. Let » —r yr~m an d confequen tly 
n —, r _ i x f ■— i = m -— n -\~x\ n — r 1 ^ 
frZZTz s= m — i u 4“ 4 j # — r — 3 X r — 3 = 

^ — 3 n 9•, « — r — 4 X r 4 = ^ — 4 W 4 ~ 1 6. 

Since it is plain that 0— r— q X r — q = » — r xr 
Then by this Proportion, fuppofing 
^xE'E'— iD'f = 

». n + x xD'F' — ixC'G' = V 

w-iv + 4 xC'G'- 30 &'H' = / 

— 3 »-p9 XB'H' — 56 A'I' — 
a».—4«-f 16x A'i' —90 K' = e f 
The Quantities mu ^e always pofitive 

when the Rootsofthe Equation are real Quantities affetf:- 
ed with the fame Sign. The Coefficients prefixed to the 
negative Parts are the Numbers x,ix,3 0,5^90, wltofe 
Differences equally increafe by the fame Number 8. 

Cor. II. Suppofing as before, that;/ — r x r = m 5 
and alfo that mx m—n -f 1 = »'xw— iT-jf-'q 

~ m"m" x m — 3 # -j- 9 = ^ &c. it may be de- 
monftrated after the manner of this Propofition, that if 
mWW — xD'F' = ^' 

^'E'E'-ixnC'G' = / 

m" WW — x X iix 30 b' H' = a’" 

t V'E'E' — x xux30x56AT = &c. 

Then 
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Then (hall d f a",d", &c. be always pofitive when the 
Roots are real Quantities, whether they be affe&ed 
with the fame, or with different Signs. The Negative 
Coefficients arife by multiplying thofe in the preceeding 
Corollary, 1,11,30,56,90, by one another. 

PROP. IX. 

Let a f ,/'V W, and m exprefs the fame Quantities 
as in the Corollaries of the lajl Propofttion.andm E*— 

wt -j- n -I- 1 x D F ~ d -J- V -|~ 2 c 1 5 " d 1 -j- 

For by Cor, ii Prop. vi. 

E 1 = E'E'-f-a D'F , -f- tf C'G'-ffao B" H'-f- 70 A't -f* 252 K t 
and by the fame 

— - - - D'F-S-4 G G -j- 15 B'H -f- 5 <> A I -j- 2.10 Kj 
therefore m E 1 — m ~f- n + 1 X D F — m E 1 E' -}- 
m — n — 1 xD'F + — l ?/ — 1 X 1 C'G' 

-f- m — 3 n —"3 x y B' H' + ^ — 4 a — 4 X 
14 . A' I' + » — 5 n ~ 5 x 4 a K = (by f ubftituting 
fucceffively for ^ E' E', m —— n -j- 1 X D' F', 
tH . 1 w -j— 4 x C' G', ^3 ® ff* 9 ^ B H, 
ni — 4 « 4.16 x A' 1 ' their Values deduced from the 
firft Corollary of the laft Proposition^ = of -J- V -f- 
ad-f $d' 4 -14^, where the Coefficients prefixed 
to a' h' c' d'd, are the Differences of the Coefficients 
ofE'E',D'F', C'G', B'H', AG' and K in the Values 
of E* and D F taken from Cor. ii. Prop. vi. being 1 — o, 
% _ 1,6—4, 20 — iy, 70 — y <5 and iyi — xio. 


Gor. 
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CosL Since » = n — r%r therefore m + * + i 

___ . f 

- r+i Xf+i; and confequently X 

X E 5 mu ft always be greater than D F the 

n — r -j- i 

Frodud of the Coefficients adjacent to E; and nonce 
the Fradions are deduced, that in Sir Ifaac few ton s 
Rule are placed over the Terms of the Equation, which 
multiplied by the Square of the d erms under them, 
muft always exceed the Produds of the adjacent Perms 
of the Equation, when the Roots are real Quantities: 
For it is manifeft that the Fradion to be placed over 
the Term Ex ”“ r according to that Rule is the Quo- 

r n — r j u n — r-f~* 

uent of —-- divided by —-—— * 

r-g- i r 

PROP. X. 

fhe fame Ex_preJfiotis.be/ng allowed as hi 1 he pi e- 
ceeding Proportions , it will be found tn the fa we war. 
nerthat as m'S?—mg- ng~t xDF— ag-Vg-icg-^igt^c fo 
W—h/P-g- ixDF— m^ing-Oc xCG— - b'g-^c •+ 
m—2.n-f- 4xCG— ^+3«+9 xBH— - - cg-^dg-iac 

7/2—3 n + 9 x E K ~m g-jyig-i 6 x AI — - - - - d-\- 

m—^ng-iS xkl—mg-^n+x^ x K .. e. 

Thefe Theorems are ealily deduced from the Tlieo- 
rems given in thefccond Coroll,try of Prop, vi, and the 
firft Corollary of the viij‘ !l Propofition j and die Co¬ 
efficients prefixed to a l ,l t ,i l y d',ti', are the Differences 
of the Coefficients of the correfponding Terms in the 
Values of E%D F, C G, B H, A I and K in Cor, ii. 
Prop, vi, 

* * Cop,, 
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Co r. Hence the Prod ads of any two Coefficients, 
as DF and AJ may be compared together when the 
Sum of the Dimenlions of D and F is equal to the 
Sum of the Dimcnfions of A and I. Let the Ditncn 
fions of A* and F be equal to j and w refpedively, and 


let p 


s n 
x — 


r n 
x - 


6 cc. tak« 


S 1 I"" I S | S "I" 3 

ing as many Factors as there are Units in the Difference 


fl i m "T 

of the Dimenlions of D and A. Let q == —-—x 

ii — m ■—■ i n — w — i • • 

_____-x --&c. taking as many Facl- 

m % M -j- 3 ' q 

ors as you took in the Value of p. Then (hall X 

J . P 


DF always exceed AI when the Roots of the Equa¬ 
tion arc real Quantities affeded with the fame Sign ■, and 
this Rule obtains, though the Roots are affeded with 
different Signs when the Coefficients Dand F are equal; 


PROP. XI; 

The fame things being JuppoJ'ed as in thepreceed- 
ing Propofi lions. ' _ __ 

"H 


mE’ — m- f- ixsDF-}- 7 #-}- 4 X 2 CG’ 
:BH+« -fi 6 XaAI 


-w-f- 9 


m -j- 2 j x z K 


a. m — n4~t xDF 
pBll 


-m- 


m— X 4 -CG 4 -^—« +S> 
it -j- 16 X. A*I -f- 7/7 — *• ® hh'aj X a j K 


2>74*4xCG——a?; f pxtf BH-f-ra—ax 

ao A I >-f- if«+ 25 xjoK ------ 

4 -» 2 —-3 72 -j-j) x BII •—7«— 3 72 -f-i <r X S AI; ?j q-25 X3 5 K=r/. 
5. - . Hi— xAI— m — 4«T 4 - 25 x xojK. =* e‘. 

L Thefe 
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Thefe Theorems follow eafily from the third Coro] 
larv of the vi* Propofition. The firft eafily appeal 
thus, a! = »E'E' — 2 |y F' s=s (by- that Corollary 

mE*—x DF-f %mCG — % wBH-\~z m AI —i m K 

i DF -f 8 CG — 18 BH+ 3 z AI — yoK 

— E 1 •— F i x a D l F ® f 4 ^ i C O — 

^ _F ^ x i B H -f- ® F-*6 x i AI — /# + a-y x 2. K 
The other Theorems are deduced from the fame Co 

rollary compared witli Cor. i. Prop. viii. 

( 

PROP. XII. 

& 

the fame 'things being fuppofed as in the Jecono 
Corollary of the viii* Propor tion. 

1. jsB 1 xsDFF ? #F 4X 2 CG—w F 9 xl a 

a B H F ntyTs x a A 1 -rf 25 x 2 K - - - * J 

2. E* — a ?#' D F F —7 12 X 2 C G — •— 7 a 

2 B HF*' — 240 x-iAI — w —-(Saovx sK - - -J 1 

5.!#''E* — 2 ?#" DF F a ® CG — •+• 560 x ^ , 

*BHF* r F 3 tf0 ^xaAI‘-»'F 3 tf 0 M 5 "xaK/“' * ' 

' 4.F"xE i ~ a DFF- CG—aBHF®'“75o XaSx ? ===rt '' 

, A I — m '" 1 — 7200 x 18 x i K - - . S 

&c. 

Thefe Theorems follow from* the third Corollary of 
the vi* Propofition compared with die fecond Corollary 
of the eighth Propofition. The firft is the fame with 
‘ the firft of the laft Propofition. ^ The fecond is dc* 
monftrated byfubftitutiog in m 1 E ? £* —* 14 C / G^=s 
The Values of E‘ E 1 and O G* given in the third 

Cor. 
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Cor. of the vi th Proposition. . The.third is found by 
fubftituting in m n V E' — jio B'H' = a 111 the Va- . 
lues of E'E' and B'H'; and by a like Subftitution 
thefe Theorems may be continued. 

A General COROLLARY. 

From thefe Proportions a great Variety of Rules 
may be deduced for discovering when an Equation has 
imaginary Roots. The Foundation of Sir ffaac New¬ 
ton’s Rule is demonftrated in the ninth Proportion, and 
its Corollary. The Seventh Proportion (hews that if 

IzZ 2 l x E* does not exceed D F — C G4BH — AI 

x l 

4. K, fome of the Roots of the Equation rauft be ima¬ 
ginary •, and Sometimes this Rule will difeover impof- 
fiblc Roots in an Equation, that do not appear by" Sir 
Ifaac Newton’s Rule. Thefe are the only two Rules 
that have been hitherto publifhed. • But the Rules that 
arife from the Theorems in the eleventh and twelfth 
Proportion?,arc preferable to both-, becaufe any imagi¬ 
nary Roots that can bedifeoveredby the vii th orix th al¬ 
ways appear from the xi th and xii th Proportions j and 
impoffiblc Roots will often be discovered by the xi th 
and xii th Proportions in an Equation, that do no.t ap¬ 
pear in that Equation when examined by the vii ch and. 
ix tU Proportions. The Advantage which the Rules 
deduced from the xi th Proportion, have above thofe'de¬ 
duced from the preceeding Proportions, will be .mapir 
feft by considering that in the xi th Proportion wp have* 
the Values of the Quantities a'^b 1 , c\ e', Separately j 
whereas in the preceeding Proportions, we have only 
the Values of certain Aggregates of thefe Quantities 

Lz 4 joined 
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joined with the fame Signs. Now it is obvious* that 
if thefe Quantities be Teparately found pofitive, any 
fuch Aggregates of them rauft be pofitive; but thefe 
Aggregates may be pofitive, and yet fome of the Quan¬ 
tities a 1 , V,c\ d',c', thcmfclves may be found negative : 
From which it follows, that if the. Roots of the 
Equation arc all affected with the fame ‘Sign, and no 
impoffible Roots appear by Propofition xi th , none will 
appear by the preceeding Propofitions; but that fomc 
imaginary Roots may be difeovered by Propofition 
xi th , when none appear in the Equation examined by 
the Propofitions that- proceed the xi th . If fomc of 
the Roots of-the Equation are pofitive, and dome ne¬ 
gative (which always eafily appears by confidering the 
Signs of the 'terms of the Equation) then the xii t!l 
Propofition will be in many Cafes more apt to'difco- 
ver imaginary Roots in an Equation than thofe that 
proceed-it. 

The Rule that flows from the firff Theorem of the 
xi th Propofition, obtains when the Roots of the Equa¬ 
tion are affeded with different Signs, as well as when 
they all have the fame Sign, and it is this ^ Multiply 
the Number of the Terms in an Equation thatprececds 
any Term, as E# "” r by the Number of Terms that 
follow it in the fame Equation, and call the Produd w. 
jSuppofe that B, -—A, -J- I arc the Co¬ 
efficients preceeding the Term Ea? ” * and that -j- 1 , 

_G, + H, — 1 , 4 - K arc the Coefficients that folfow 

•it ;* then if —m E* does not exceed m + txDF 

* 2 * ^ ^ 

— m+4 x CG + W+9 xBH—^ ^ + i <5 x AI 
q. x K’the Equation muff have fome imagina¬ 
ry Roots ;* where the Coefficients + 9,. 

/ * * ii , 

tX c. 
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5cc. are found by adding* to m the Squares of the 
Numbers 1,1,3,4, Sec. which fhew the Diftanccs of 
the Coefficients to which they are* prefixed, from the 
Coefficient E. The fecond Theorem of the xii th Pro- 

pofition fhew?, that .if —E 1 does not exceed m> DF 


w 


~ iz x CG 4 m — 72- x BH 


B 1 


140 


x AI -f- n,‘ — 600 x K, the Equation tnufthavefome 
Roots imaginary. 

For an Example, If the four Roots of the Biquadra- 
tick Equation x* — A* 3 -j- Bx* — Cx 4- D’= o 
. are” real Quantities, it will follow equally from the 

* . 3 

v th vii th , ix th , and xi th Propofition?,that — A* muft be 

5 3 ® 

greater than B, and that -yG* muft exceed B D, _ The 


£ 

vii th further ffiews that — B* muft exceed AC — Dj 
*. iz . 

the ix th demonftrates that B’ muft exceed A C; but 

9 

our Rule deduced from Prop xi. fliews that z B 1 muft 

exceed < A C— 8 D, the excefs being — a\ and the 
4 z 

Rule deduced from the fecond Theorem of the xii lh 

Propofition ffiews that B l muft always exceed z AC 

4- 4 D, the Excefs being —a". It appears from fe- 

, 4 b 

veral precccding Proportions, that if the Roots of the 
Equation have all the fame Sign, then A C muft ex¬ 
ceed 16 D: Let the Exceffes 5 B* — iz AC -f it D . 

: — 9 AC = q, A C —.16 D =ej; and 
it is plain that a 1 ( = 46* — io AC -f 16 D) == ^ 
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9> 

* 2 ’ - , _._ ' *4 

—> a s ='—x x /> — sx and that a 11 = q 4 - j = — * 
S ’ S 

Let us fuppofe, 

i. That j is pofitive, then it is manifeft that if ei¬ 
ther/; or q be negative, a' muft alfo be found negative, 
and confequently that when the vii th or ix t!l Propofiti- 
onslhew any Roots to be imaginary, the xi th Propofiti- 
on inuft difeover them at the fame time. But as at 

(~-q — s = ■— x'x/> — s) may be found negative 
* S 

when p and / .are both pofitive, it follows that tlic 
Rule we have deduced from the xi th Proportion may 
difeover imaginary Roots in an Equation, that do not 
appear by the precceding Propofitions : Thus if you 
examine the Equation x* —• 6 x % -{- io x 1 — 7 x 
-}- 1 by Sir Ifaac Newton’s Rule, or. by our vii ,h 
Fropofttion, no imaginary Roots appear in it from 

1 

either. But fince xB 1 — jAC-f- 8 D (c= ) = 

x 

2,00-—xio-j- 8 = — x is in this Equation nega¬ 
tive, it is manifeft that two Roots of the Equation mult 
be imaginary'. Let us fuppofe 

x That s is negative, and that from the Signs of the 
Terms of the Equation, it appears that feme Roots are 
pofitive and fome negative; then in Order to fee if the 
Equation has any imaginary Ropts, the moft ufeful 
Rule is that we deduced from the fccond Theorem, of 
.Prop, xii. viz. that if B’ does notexceed x AC-f- 
4D fome of the Roots of the Equation muft be ima¬ 
ginary: .For the Excefs of B s above x AC -f- 4D bc- 

1 1 __ i- ’_ 

mg' a" = x q + s = Xi/-f 4X, and s 

* • • , being 
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being negative, it is manifeft, that if q or p be nega¬ 
tive — a" rauft be negative and that -i- a" may bene- 
4 4 . , • 

gative when q and p are both pofitivc; that R, This 
Rule mu ft always dilcovcr fome Roots to be imaginary, 
when the vn th or ix th Proportions difeover any impoffi- 
ble Roots in an Equation ; and will very often difeover 
fuch Roots in art Equation when thefe Propolitions dil¬ 
covcr none. For Example, if you examine the Equa¬ 
tion x 4 + + 6 -—At — n c= o, you will 

difeover no imaginary Roots in it by the vii th- or ix th 
Propolitions ^ and though AG — 16 D ( — s') be ne¬ 
gative, it does not follow, that the Equation has my 
impoffible Roots, becaufe it appears from the Signs of 
the Terms, that the Equation has Roots affected with 
different Sign*. But fince B s — x°A’C 4 D ( =* 
36 ~j~ 10 — 48— — i ) is negative, it appears 
from our Rule, that the Equation'muft have fome ima¬ 
ginary Roots. 

I might -{hew in the next Place, how the Rules de¬ 
duced from the xi th and xu th Propolitions may be ex¬ 
tended fo as to difeover when more than two Roots of 
an Equation are imaginary, and in general to determine 
the Number of imaginary Roots in any Equation ; but 
as it would require a long Difcuffion, and tome Lemma¬ 
ta to demonftrate this ftriftly, I lhall only obferve that 
thefe xi th and xii th Propolitions will be found to be 
Hill the moft ufeful of all thofe we have given for that 
Pur poll'. To give one Example of this; If we are to ex¬ 
amine the Equation x* —4 a x* ~f- 6 a x % -r— 4 a ^ 

' • 4 * — 

// — o by Sir IJ'aac Nenst*m’$ Rule, it is found • 

to imvc four impoffible Roots when a is greater th'an h ; 
for - though tl\e Square of the fecond Te'rfn multipli- • 
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cd by — be equal to tlie Product of the firft -and third 
8 


^Terras, yet in that Cafe, in applying” Sir Ifaac NetB¬ 
IOSs Rule, the Sign — ought to be placed under the 
• fecond Term, and the fame is to be'faid of the Square 
o£ the fourth Term. The Rule deduced from the vii lil 


Proportion fhews four Roots imaginary, when a is 
greater than b, and alfowhen b 2 is greater than 15 a 2 , 
but a Rule founded on the xi th Propofition, fliews the 
four Roots to be imaginary always when a exceeds /’, 
or when b 3 exceeds 9 a ?} from which the Excellency 
of this Rule above thefe two is manifeft. I have faid 


fo much of Biquadratick Equation'-, that I in 11ft leave 
it to thofe that are willing to take the Trouble, to 
make like Remarks on the higher Sorts of Equations. 

In inveftigafing the proceeding Proportions, when I 

* found iny felf obliged to go through fo intricate Cal- 
.. culations, I often attempted to find feme more cafy 
‘ * Way of treating this Subjed. The following was of 

considerable Ufe to me,and may perhaps be entertaining 
to you. By it, 1 inveftigate fome maxima in a very ea- 

• fy Manner, tlaat could not be dembnftratcd in the com¬ 
mon Way with fo little Trouble. ■ 

Lemma V. Let the given Line AB be divided 
any where in P and the Redangle of the Parts AP and 
P.B will be a maximum 


when thefe Parts arc e* 
qual. 



This is manifeft from the Elements of Kucfuf, 


Lemma VI. If the Line A B is divided into any 
' Number of Parts AB, CD, DE, EB, the Produd of 
.. all thofe Parts multiplied into, one another will be a 
*. • • ’ max- 
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■maximum when the Parts are equal atnongfl themfelves. 
For let the Point D be where you will, it is manifeft 
that if DB be bilfeded in E, the Produd AC x CD 
xDlixEB will be 
21 cater than AC x 


C 


D E 


B 


C D X D e X e B A 
becaufe by the lad Lemma DE x E B is greater than. 
P e x e B j and for the lame rcafon A D and CE muft 
be bilfeded in C and D; and confcqucntly all the 
Parts AC, CD, DE, EB muft be equal amongft 
thetnfelves, that their Produd may be a maximum. 

Lemma VII. The Sum of the Produds that can 
be made by multiplying any two Parts of A B by one 
another is a maximum when the Parts are equal. The 
Sum of thefe Produds is A C x C B-f-C D x D B -}- D E 
x EB: Mow that DE x EB may be a maximum, D B 
muft be bilfeded in E by the v th Lemma, and for the 
fame reafon A D and CE muft be bilfeded in C and D, 
that is all the Parts, A C, C D, D E, E B muft be equal, * 
that the Sum of all thefe Produds may be a maximum. 

Lemma VIII. The Sum of the Products of any 
three Parts of the Line AB is a maximum , when all 
the Parts arc equal. For that Sum is AC x CD x DE 
4- EB x ACx CD + ACx DE + CDxDE; and 
fuppoftng the Point E given, it is manifeft that A E muft 
be equally trifeded in C and D that ACxCDxDE 
may boa maximum by Lemma vi.and that ACxC D 
4-ACxDE 4-CDxDE may-be a maximum by 
Lemma vii lh . From which it is manifeft that all the 
Parts A C, C D, D E, E B muft be equal, that theSura of 
the Produds of any three of them may be a maximum . 

Lemma IX. It is manifeft that this way of yea- 
foning is general, and that the Sum of any Quantities 
being given, the Sum of all* the Produds that can be 
& & M * • made 
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made by multiplying any given Number of them by 
one another, muft be a maximum when thefe Qjianti¬ 
ties are equal. But the Sum of the Squares, or of any 
pure Powers of thefe Quantities, is a minim it m 7 when 
the Quantities arc equal. 

theorem: 

Suppofe x n —• A x”"~ 1 -f- B .v * * — C a* -h 
D„v b ” 4 — Ex n ~ s &c. == oj to bean Equation that 
has not all its Roots equal to one another: Let f ex¬ 
press the Dimenfions of any Coefficient D, and lei 

n — i n — z n — 3 • 

/-«X _— X - X -c\c, taking as nni- 

% 3 4 

l 

nyFatdorsas there are Unit sin r j then pall -—^X At 

he always greater than D, if the Roots of the Equa¬ 
tion are real Quantities ajjefled with the fame Sign . 

This may be demonftrated from the proceeding Pro- 
pofitions: But to demonftrate it from the la ft Lemma¬ 
ta, let us affume an Equation that has all its Roots 
equal to one another, and the Sum of all its Roots 
equal to A, the Sum of the Roots of the propo fed Equa- 

1 |“ 

tion. This Equation will be x -—A > = o, or 

n — r A* __ 

x n — A x *'~ l 4- ® X -- X — 7 - .v - 1 — « x 

z n 

n — 1 n — z A } *-? . , 

_X- X — a" <xc. = o and it r ex- 

z 3 

prefs the Dimenfions of the Coefficient of any Term 
of this Equation (or the Number of Terms which 

prc- 
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preceed it) it is manifeft that the Term it felf will be 
A' 

l x —y* x But by the Supposition D„v’ , ~ s 'is the 


Corvefponding Term in the propofed Equation, and D 
mull be the Sum of all the Products that can be made 
by multiplying as many Roots of that Equation by one 

l A r 

another, as there are Units in r: and-.mull be the 

n r 

Sum of the like Produfts of the Roots of the other 
Equation ; which mull be the greater Quantity by 
the preceeding Lemmata, becaufe its Roots are equal 
amongft themfelves, and their Sum is equal to the Sum 
of the Roots of the propofed Equation; and the Sum 
of fuch Products is a maximum when the Roots are 
equal amongft themfelves. By purfuing this Method, 


it may be demonftrated that 


zl\ I 

I 


r 

2 


X l muft always 


exceed the Coefficient prefixed to the Term x tt ~~ r in an 
Equation whofe Roots are all real Quantities affected 
with the fame Sign •, providing that r be a Number 


•greater than z : and alfo that X l 

n x n •— ix® — 2-1 

muft exceed the fame Coefficient, if r be any Num¬ 
ber greater than 3. 

It is eafy to continue thefe Theorems. 

The third Method which I mentioned in the Begin¬ 
ning of this Letter, is deduced from the Confideration 
of the Limits of the Roots of Equations •, and though 
it is explained by fomc Authors already, yet as I de- 

M z monftrate 
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monftrate and apply it to this Subjed in a different 
Manner, I (hall add a ffiort Account of it. 

Lemma X. If you transform the Biquadratic! 

;V 4 _ a at* + Bar 1 — Cx 4 D = o into one that 

(hall have each of its Roots lefs than the refpedivc Va¬ 
lues of x by a given Difference e j fuppofe y = x-~e 
or x = 6 ; 4 y and the transformed Equation, the Or¬ 
der of the Terms being inverted, will have this Form. 

e* 4 4 6 + 4 T 4 == ° 

— A<?‘ — 3 ke*y — 3 Ae?/*— Aj/ J 
4 B<?* 4 xBejy 4 B 

— C;! — r; j/ 

4 ^ 

Where it is manifeft, 

I. That the farfl Term e 4 —- A^’-f-Be 1 — C^-J-D 
is the Quantity that arifes by fubftituting e in Place of 
x in the propofed Equation x 4 — A x' 4 B x z —. 
C x 4 D. 

%. That the Coefficient of the fecond Term j.e* —< 
3 A/ + 2-Be — C is the Quantity that arifes by 
multiplying each Part of the hrft e 4 ■— A e * 4 B q' 
_ C ^4 B by the Index of e in that Part, and divi¬ 
ding the Product by e. 

• 3. That the Coefficient of the third Term 6 c 2 — 

3 A^ 4 B is the Quantity that arifes from the proceed¬ 
ing Coefficient 4^ — 3 A e* 4 x Be— C by multi¬ 
plying each Part by the Index of e in if, and dividing 
the Produd by z e. 

4. That the Coefficient of the fourth Term arifes in 
like Manner from the proceeding, only you now di¬ 
vide by 3 e ; and in general, the Coefficient of any 
Term may be deduced from the Coefficient of that 
Term which preceeds it, by multiplying each Part of 
z ' ■ the 
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the prececding Coefficient by the Index of e in that 
Part, and dividing the Product by e and by the Index 
of j/, in the Term whofe Coefficient is required. 

Lemma XI. If any Equation At"— Kx n ~" t -f- 
B -at 3 —• Cac ”~ 3 &c. = o be transformed in the 
fame Manner, by fuppofing x == y — e or x = 

e and confequently x n = e Ax “ 1 = 

AxJ+ 7 P\BAr’“* = BxrfJJ , ~ 2 6fc. The 
transformed Equation will have this Form, the Order 
of the Terms being inverted, 

e* + ne n ~ 1,J y +- - xe 2 J 2 &c. = o 

— l ~~~n h^ix Ke n *-~ -y — — i x- 

2 

________ 2 

x 4" ;/ “ 2X - -xBe& Ca 

2 

x C e n ~*y x^—^xCe''~ ; ^8ic. 

2 

&c. &c. ace. 

Where it is manifeft, 

i. That the firft Term e n — Ae n '~' t -f- Be H ~~ 2 — 

Ce a ~' 3 Sec. is the Quantity that arifes by fubftituting 
e in the Place of x in the propofed Equation x n — 
A*—' +B*”~ 2 ~~C* B "- 3 c\'c. 
x. That the Coefficient of the fecond Term 

ne n ~ ' ■— ~n — ~i X Ae”“ 2 -j- n — i x Btf B ~ J .— 
n — 3 x Ce”~ 4 dec. is deduced from the proceeding 
e r>, — Ac?” -1 -f- Be 2 —• Ce n ~ i dec. by multi¬ 
plying each of its Parts by the Index of e in that Part, 
and dividing bye. 3. That 
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3. That the Coefficient of-the third Term is dedu¬ 
ced from the Coefficient of the fecond Term, by multi¬ 
plying after the fame manner, -each of its Parts by the 
Index of e and dividing by 2 e. In general, the Co¬ 
efficient of any Termj/ r is deduced from the Coeffici¬ 
ent of the' preceedingTerm,that is of/™ 1 by multiply¬ 
ing every Part of that Coefficient by the Index of e in 
it, and dividing the Produd by r e. 

Lemma XII. If you fubftitute any two Quantities 
K and L in the Place of x in w 4 — A x 3 ,+ B x l —- 
C x + D, and the Quantities that refult from thefe 
Subftitutions be affected with contrary Signs the 
Quantities K and L muff: be Limits of one or more 
real Roots of the Equation x l -r- A.v ? -f-B.r' — Cx 
-j- D = o. That is, one of thefe Quantities mult be 
greater, and the other lefs than one or more Roots of 
that Equation. 

For if you fuppofe that a,b,c,d, are the Roots of 
that Equation, then it is plain from the Gen, ’/is of 
Equations, that x* —- A x l -f- B x 7 - —- C x -j- D = 
x — a X x — b x x — c X x — d • and therefore 
K and L being fubftituted for x in x — a x x — b X 

x —7 x x — ~d , the Produd becomes in the one C ife 
pofitive, and in the other negative; fo that one of the 
Fadors x — a, x —• b, x — c, x — A mud have a 
Sign'when K is fubftituted for x in it, contrary to the 
Sign which it is affeded with when L is fubftituted in 
in it for x, fuppofe that Fador to be *v — h ^ and 
fince K — b and L — b are Quantities whereof the 
one is pofitive, and the other negative, it is inanifeft 
that b one o£ the Roots of the Equation muft be lefs 
than one, and greater than the Other of the two Qjian- 

3 ' tities 
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titles K and L : So that K and L mufi be the Limits 
of the Root b. 

I fay further, that the Root whereof K and L are 
Limits , liiuft be a real Root of the Equation 3 for the 
Produd of the Fudors that involve impofiible Roots in 
an Equition can never have its Signs changed byfub- 
ftituting any real Quantity whatfoever in place of x\ 
becaufe the Number of fuch Roots is always an even 
Number, and the Product of any two of the fe Roo ts 
fuch ns x — m — V — //, and a? — m -|- V — « is 
x —-j- n 2 which muft be always politive, what¬ 
ever Quantity be fubftitured for x while n remains 
pofitive, that is, while thefe two Roots are impoffible. 

Lemma XIII. If you fubftitute K and L for x in 
x n — A x n ~' -F Bx"“ 2 Sc c. and the Quantities 
that rcfult be affeded with contrary Signs, then fhall 
K and L be the Limits of one or more real Roots of 
the Equation x a •—• Ax n ~ l -f- B x n ~ 2 Sec. = o. 
'Phis may be deraonftrated after the fame Manner as- 
the Lift Lemma. 

Theorem I. If a,b,c,d arc the Roots of the 
Equation x 4 — Ax* -f- B a 2 ■— C.v -j- D = o,they 
fhall be the Limits of the Roots of the Equation 

q,.v 5 «— 3 A x 2 -f % ^ x — C = o. 

Suppofe a to be the lealt Root of the biquadratick 
x-i — Ax* 4- B#» — Cw‘-|- D — o, b the fecond 
Root, c the third, and d the fourth, and the Values of 
y in the Equation in the x fh Lemma, will be a — e, 
h —Ci c — e, d — e\ then by fubftituting fucccflfive- 
ly a, b, r, d for e in that Equation of j/, one of the 
Values of y will vanilh in every Subftitution, and the 
firft Term of the Equation of f, viz. e * —• Ae* -f* 
\\e 2 — Ce -j- D vanifhing, the Equation will be re¬ 
duced to a Cubick of this Form. a <s 
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4^* -f“ 6 e*y ^ey* -f -^ 5 = ° 

— 3 A e 2 — 3 A e y — A * 

-j~ i B ^ ~j- Bj/ 

— C 

And confequently 4 e *' — 3 A*? 5 -f- a B e — C muft 
be the Product of the three remaining Values of y ha¬ 
ving its Sign changed ; that is, it muft be equal to 
— b — a X c —• a X d — a w hen e is f uppofed equal 
to a, it muft be — a ■— b x c — b X d — Z^whcn 
e — b % it muft be —a — V x /' — 'c x d — c when 
e ■=. c \ and it muft be *— a — d x b — d x <■' — d 
when c = d. Now it is manifeft th at thef c P roduds 

b _ a x c — "a x d .— a — b X c~— b X d ■—■ h 

~a~LT c x b — c X d — c, a — d xb — d x c — d 
muft be affeded with the Signs -}-» —> +, —• rcfpec- 
tivelyj the firft being the Produd of three pofitive 
, Quantities, the fecond the Produd of one negative and 
two pofitives, the third the Produd of two negatives 
and one pofitive, and the fourth the Produd of three 
negatives. Therefore fince by fubftituting a,h,f,d 
for e in the Quantity 4c 5 — 3 A e- -j- zBe — C, it 
becomes alternately a politive and a negative Quantity, 
it .follows from the laft Lemma that /?, />, 1 , d muft be 
the Limits of the Roots of the Equation 4c 5 — 
3 A e 2 -{- z Be — G =0, or of the Equation 4.V 1 -— 
3 A w 2 -j- xY>x •—C == o. 

Cor. It follows from this Theorem,that if//' //and/.' 
are the three Roots of the Equation 4 a? } —3 A at 1 -f- 
z B x —C =’o, they muft be Limits betwixt//',/', i\d 
the Roots of the Biquadratick x* — A# 5 *-}- Bat 2 .—» 
Ca? 4 - D = o: For if a,b,c } d are Limits of the 

Roots 
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Roots n\ V, and c> - 7 tliefe Roots converfely mu ft be Z> 
wilts betwixt a , b, c and d. 

TheoremII. Multiply the Terms of any Bi- 
quadratick at 4 — A x 3 4 B x * — Cx -f- D = o by 
any Arithmetical Series of Quantities / + 4 + 3 ;;; > 

/ 4. 2, as/, / —|— w, /, and the Roots of the Biquadratic^ 
a, b, c, d will be the Limits of the Roots of the Equa¬ 
tion that refults from that Multiplication that is of the 
Equation. 

/ x 4 **'- 1 A x 3 / B a* * —■* / C a* / O o 

4.4#/ a; 4 — 3 w A'a? 3 -j- x /^Ba; 2 *— mCx 

Suppofe that fubftituting the Roots a^c^d o.f the 
biquadratick Equation at 4 —■ A at 3 -f- Bat 2 —: Cat + 
D = o fucceflively, for x in' 4 x 3 — $ Ax 2 + 
xBat — C, the Quantities that refult are — R, + S, 
— T, -j- Z ; while x *<— A at 3 -f- B at * — Cat 4* D 
is in every Subftitution equal to nothing; and it is ma- 
nifeft that the Quantity 

4. lx* — /Aat 3 4 /Bat * — 1 C x 4 ID 
+ 4 mx* — 3 m A x * -j- 2, B x 2 <— mCx 
will become (when a^b, c,d are fubftituted fucceflively 
in it for x) equal to —- m R x, 4 m S x, — m T x, 4, 
mZx ; where the Signs of thefe Quantities being al¬ 
ternately negative and pofitive, it follows that a, b, c, d 
muft be Limits of that Equation by Lemma xii. 

Cor. Hence it follows,that a, b, c and d are Limits 
of the Roots of the Cubick Equation A x 3 —zBat 2 
4* 3 Cat — 4D=o, and converfely,'that the Roots of 
. this Cubick arc Limits of the Roots of the biquadratick 
Equation at 4 — A x 3 4 - B x 2 — C x 4 D = o, for 
multiplying the Terms of this biquadratick Equation 
by the Arithmetical Progrefiion o,— 1,— z,— 3 ,—‘ 4 > 
the Cubick A at 3 — z B a? 2 4*3 Cat — AD = o 
acifes. • N The-. 
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Theorem III. In general, the Roots of the Equa - 
tion x" *— A x' M “ l + — Cx *~" 3 Sec. = o, 

are the Limits of the Ro ots of the Equation nx n ~ ml 
—;f— i x A-v”™ 2 -j- « ■— a x Bx”~ J &e. = o, 
dr of any Equation that is deduced from it by nut It i- 
plying its ‘terms by any Arithmetical Progrejfion 
l 4 d, 1 + i d, 1 + 3 d die. and lonvnfely the Roots 
oj this new Equation will be the Limits of the Roots 
of the propofed Equation x” — a 

ike. = o. * 

This Theorem is demonftrated from the xi th and 
xiii th Lemmata in the fame manner as flic proceeding 
Theorems were demonftrated from the x th and xth 1 '. 
From thefe Theorems it is eafy to infer all that is deli¬ 
vered by the Writers of Algebra on this Subject 
Theorem IV. fhe Equation x» —Ax 5 ”' 4. 
Ba?*"'* — Cat*'” 5 &c. = o will have as many ima¬ 
ginary Roots as the Equation nx n ~ l ~ n •— ix 
Ax ”’~ 1 — i •— dec. = o, or the Equa¬ 

tion Ax 1 — % Bat””* + 3 Cat”" 5 dec. =0. 
Suppofe that any Root of the Equation nx n ~~ 1 — 

n — 1 x A at 4 " ® —ixIiA 1 ' 1 "’ dec. = o, as 

p becomes imaginary, and the 4 wo Roots of the Equa¬ 
tion x" —«A x n 1 4 , Ba , ”~ 2 < 5 cc = o, which by 
Theorem III. ought to be its Limits, cannot both be 
real Quantities; for it is manifeft from the Demonftr.i- 
tion of Theorem 1 . that if they are real Quantities, 

then being f ubftitu ted for x in n x n ~~' — 1 x 

A x n ^ 2 4. n — % xB x n 5 cc. the Quantities that 
refult mult have contrary Sign?, apd confequcntly the 
Root p, whereof they are Limits, mult be a real Root; 

which 
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which is againft the Suppofition, The fame is true of 
the Equation Ax"" 1 —» zB«v ’ I “' J 4. 3Ctf n ~*» 5 tc. 
— o, for the fame Reafon. 

Cor. The biquadratick x * — A x l — 

-f D = o, will have two imaginary Roots, if 
two Roots of the Equation 4 a* 5 — 3 Ax 2 -f- xBat 
«— C = 0 be imaginary} or if two Roots of the Equa¬ 
tion Ajf J — z'Rx 2 4 3 C jr —. 4D = o be ima¬ 
ginary. But two Roots of the Equation 4* J — 3 A#* 
-i-iB.v — 0 = o in.uft be imaginary, when two 
Roots of theGLuadrarick 6 x. 2 —-* 3 Ax 4 B = o, or 
of the Quadratick 3 Ax 2 — 48^4 3 C = oare 
imaginary, becaufe the Roots of thefe quadratick Equa¬ 
tions are the Limits of the Roots of that Cubicle, by 
the third Theorem } and for the fame reafon two Roots 
of the Cubick Equation A* 5 — zV > x 2 4 3 Ca? —- 
4 D = o mud be imaginary, when the Roots of the 
quadratick 3 A x 2 — 4 B x 4 3 C = o,or of the qua¬ 
dratick B x 2 — 3 C x 4 6 D = o are impoffible, 
Therefore two Roots of the Biquadratick x* — Ax* 
4 B a? 1 — C x 4 = o tnuft be imaginary when 

the Roots of any one of thefe three quadratick Equa¬ 
tions 6 x 2 — 3 Ax 4B = o, 3 Ax 2 — 4 B x 4 
3 C = o, 15 — 3 C a; 4 6D = o become imagina¬ 


ry ; that is, when 


£ 

8 


A* 


is lefs than B, 


1 -B* lefs than 
9 


A C, or i-C a lefs than B D. 

8 

Cor. 11 . By proceeding in the fame manner, yoii 
may deduce from any Equation x n —— Ax n ~ t 4 

Ba?_Cat ”-' 1 Acc. = o, as many quadratick 

Equations as there are Terms excepting the firft and 
laft whofc JXoots mull be all real Quantities, if the 

N % . pro- 



propofed "Equation has no imaginary Roots. The 
Quadratick deduced from the-three firft Terms x ” — 

A x n ~ l -ft B x 3 wi ll man ifeftly have th is Form , 
n x/? —■ i x n,— ^ X n — 3 &c. X x ! — n ■ — x X 

— i x 0 — "3 X»—4&c. x A At -ft ;/— 1 x “ 3 
• X 0 — 4 X n~- 5 &c. 'x B = 0, continuing the Fav¬ 
ors in each till you have as many as there are -Units in 
n — z. Then dividing the Equation by all the If aft- . 
ors n — z, n — 3 &c. which are foun d in eac h Coef¬ 
ficient, the Equation will become ny.n — 1 x x* —- 
n"—i xzAtv-ftzxix B= o,wh ofe Roots will be 
imaginary by Prop. i. when nxn — r x z x 4 B exceeds 

n— i|*x 4 A*, or when B exceeds-A s , fo that the 

1 z n 

propofed Equation muff have fomc’ imaginary Roots 

M t rrrT ..—, |J 

when B exceeds-A 2 : as we demonftrated after 

z 0 

another Manner in the v th Propofition. The Quadra- 
tick Equation deduced in- the fame Manner from the 
three firft Terms of the Equation hx *~' 1 — zB .v’ 1 ” 1 
-ft .3 C At “- 3 &c. = o, will have this Form n —- x x 
n —ixn — 3 dec. x Aat 2 - — n — z xh — 3 x 0-—4 
5 ic. x zBjr-ft 0 — 3 x 0 — 4x0— y&c. x 3C = 
0which by dividing by the F aftors c ommon to all the 
Terms, is reduced to 0 — 1 x n — 'zxAx'—n —z x 
4 Bat- ft 6C == o,whofcRoots muftbe imaginary when 

2 -* fl 1 —r i rl— % 

— x-x B 1 is lefs than AC ; and therefore in 

.3 »*— 1 

that cafe foine Roots of the propofed Equation rauft be 
imaginary. 

Cor. HI." In general, let DAt Eat ”~ r -ft 

jj e an y three Terms of the Equation, At” — 
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Ax"~ l -f- Bar "” s &c. = o, that immediately fol¬ 
low one another, multiply the Terms of this Equation 
' firft by the Progreffion n, a — i, # — x, &c. then by 
the Progreffion 0 — i, n — 2., n — 3, &c. then by 

#_ — 3| « — 4, &c. till you have multiplied 

by as many Progreflions as there are Units in n—T —1 ‘ 
Then multiply the Terras of the Equation that arifes, 
as often by the Progreffion o, i,x, 3 & c * as there are 
Units in r — i, and'you will at length arrive at a 

Qnadratick of this form, _ _ 

n —r-f-ix;/— rxn — r — 1 xn — r — x &c. xt >— ■* 
x r —~xx7—Jx7 —Tj. &c. D 
— // — > a;/ — r — 1 x/7 — r — 2.xn — r >— 3 5 tc. 
x r x r — ix r — 2, x r — 3 Sec.xEx 
—f- h — / — j. xn —r —- xxn — f ~~• ^ xn / **“4 
x r -j- 1 xr xt — 1 xr — z 6cc.x F = o, 


and dividing by the Factors n — r —1,0 — f —x,&c. 
and r — 1, r — 2 «Scc. which, are found i n each Coef- 
ficient, this Equation will be redu ced to n —■ r -f- 1 
x ~n .— 7 XixixDw 2 —<n — r x x x r x x Eat -j- 
x x 1 x F -f- 1 x / F = o, whofe Roots muft be ima- 

fl n , — y f 

ginary (by Prop i.) when--— x—-— * E* is 

b J s J r ' n — r+ir+i 

lefs than D F. From which it is manifeft that if you di- 

n n — 1 

vide each Term of this Series of Fra&ions-,-, 


x »• 


Sic. 


f + 1 0 
* 1* 


, _ by tliat which 

3 4 K ¥ ~j~ E 

preceeds it, and place the Quotients above the Terms 

of the Equation x n — Ax 1 -J- BAf B “*— C-v"“* 

6cc. = 
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See. 2= o, beginning with the fecond: Then if the 
Square of any Terra multiplied by the Fraction over, 
it be found lefs than the Produft of the adjacent Terms, 
forae of the Roots of that Equation muft be imaginary 
. Quantities. There remain many things that might be 
added on this Subject, but I am afraid you will think 
I have faid as much of it as it deferves 5 and therefore 
I {hall only add the Demonftration of fome Algcbraick 
Rules and Theorems that are very ealily deduced from 
the xi th Lemma. 

i The Rule for difeovering when two or more Roots 
of an Equation are equal, immediately follows from 
that Lemma, Suppofe that two Roots of the Equation 
x» — Ax 0 "" 1 — Sec. = o are 

equal, and twoValues of y (which is equal always to 
x — e) will be equal. Suppofe that e is equal to one of thofc 
two equal Values of x ; and two Values of y will va- 
ni(h,and confequently q/ 2 muft enter each of the Terms 
of the Equation of y 5 and therefore in this Cafe the 
firft and fecond Term of the Equation of y in Lemma 
xi th muft vanifh, that is, e n —■ A g”~~ t - f- — 

Ce "~ } Sec. = o and ne n ~~ l —«;/— IX At'" 1 ”* -f" 
n — z x B <? ”"™ } •— n •— 3 x Ce*""* Se c.’= o at the 
fame time; and confequently'thefe two Equations muft 
have one Root common, which muft be one of thole 
Values of x that were fuppofed equal to each other. It is 
manifeft therefore that when two Vallies of x are equal 
in the Equation x h —Ba?*^ 3 <?Cc.~o, 
one, of them muft be a Root of the Equation ;/»*“'* — 
it. — ixA-v""' 2 -f- n — z x Bjc ”"* 5 dec. = o. 

If three Values of xbc fuppofed equal amongft them- 
felvesand to e, then three Values of y (= x — e) will 
vaniih, and the firft three Terms of the Equation °fy 

in 
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In Lemma xi. will vanifh , and therefo re n x n — i 
xe ”~ 1 — n — i xii —2X Ae“~ J -f* ?/*— ixs-3 
4 5cc = o; and one of the equal Values of x 
will be a Root of this laid Equation, and tw o of the m 
will be Roots of the Equation fix’*"" 1 — n — 1 * 
]S.x n ~' i 4 -2 xBx n ” ! Sec. = o. In general, it 
appears that if the Equation x* -A/"' + Ba?”"" 2 
&c. = o have as many Roots equal amongft themfelves 
as there are Units In S, then (hall as many of thofe be 
Roots of the Equation nx n ~ l — 11 — 1 x Ax n ~* 

j^. n z x B/“ ! &c. =: o as there are-Uni'ts in S —1; 

as many of them ffialf be Ro ots of the Equation 
n x n ZZTt x x *” 2 —~ n —<• txn — ix Aif" -5 -}- 
JZZTi x n — 3 X sec. = o, as there are Units 

in S —• 2; and fo on. 

II. The general Rule which Sir JJ'aac Newton has 
o-iven in the Article de limit/bus Equal/onim for find¬ 
ing a Limit greater than any. of the Values of x im¬ 
mediately follows from the xl^ 1 Lemmas for it is niani- 
feft that if e be fuch a Quantity as fubftituted in all the* 
‘ Coefficients of the Equatio n of y, viz, in e*— Ae n - 1 
-f-B^” -1 Sec. ne ”~ I — n — 1 x Ae”“ s + n — 2 
n—i _ # ■— 2. 

xB<?"“ J &c .nx - x<?" t —n — ix-x 

2 2 

_ n — 3 __ 

Ae*~ 5 + */— ax- X Be” 4 Sec. gives the 

^ * 

Quantities that refult all pofitive *, then there being no 
Changes of the Signs of the Equation of y in this cafe, 
all its Values mull: be negative j and fince y is always 
equal to x — e it follows that e muff be a greater Quan¬ 
tity than any of the Values of x j that is it muff be a 
« . Limit 
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Limit greater than any of the Roots of the Equation 

. A *"” 1 - fB *"” 1 & c . = o . 

III. From this xi th Lemma fome important Theorems 
Jn the Method of Series, and of Fluxions , and the Re¬ 
solution of Equations are detnonftrated with greatFaci- 
lity; it is obvious that the Coefficient of the fccond 
Term of the Equation of yin that Lemma is the Fluxi¬ 
on of the firft Term "divided by the Fluxion of c ; the 
Coefficient of the third Term is the fecond Fluxion 

of that firft Term divided by x fuppofing e to flow 
uniformly. The third Term is the third Fluxion of 

the firft Term divided by x x 3 e ’; and fo on. There¬ 
fore fuppofing e n — Ae n ~' Sec. = c, the 

c c 

Equation for determining y will be c -f — y-ffi 

• • 

c 

4. —-- y 3 Sec. = o; and hence, when e is near 

I XiX3 e* 

the -true Value of x, Theorems may be deduced for ap¬ 
proximating toy, and confcquently to x, which is fup- 
pofed equal toy -f- e. 

IV. Let A P (= x) be the Abfcifs and PM (= z) 

■ the Ordinate of any Curve B L M; and fuppofe any 
• other Abfcifs AK = e and Ordinate KL = f, then 

fhall z ( = P M): c + — y -1 —)' 7 T- —-—y« 
v ■ xe a xx 3 er 

4-y 4 Sec. 

r aX3X4^ 

For let % be fuppofed equal to any Series confining 
of given Quantities, and the Powers of x , as ter A x H 4 
Rj ? r + C‘ Xl and fubftituting e 4 y far#,wcfliall 
find after the manner of the xi th Lemma, 



;/—»i 

z== he* + nh.e* ml y - x Ae*~~*y* 8Cc. 

% 

r —i 

4. Be r + rBe r ~"y + r X -^-*xB e fmmt Y.f&c 

J{.Ce*T $Ce*™\y + j x --—^xO r a c. 
6 V. dV, dV, . 



But when a?= ^then z = c = A <?” -f- B^ r -j- Ce; 
$tc. = 0 Ae n ~~ 1 e -j ~rBe r ~ I e 4- sCe s ~' e &c ; 
'cssfi X« — i xA^'f 1 -j-rxr — 

4- J X £““ i and therefore ,s = rq: 


t- V 4 * —~ y a hP ——— ‘ V* 2 Cc. After the fame 
<? ^ 1 xe a ^ ^ x x 3 ^ * 


manner you will find that c = z ± —y 4-- y* 

.v t x 3 

-j--— j/?&c.for<;:== Ae n -{-'Be f 4- Ce a Stc. = 

1 X 3 ^ 




Ax^±^l 4-Bx-v ±J)'1 4-CXtf+jj'&€.==£+ “ry 





+ y Kc. The Area KLM P is equal to the Flu- 
2 

ent of zy or of t y, but 

cy = zy± *JJ'i + 7 J^^ ± 4 X 3^^ £C< " 


M 


and £ j/ =s 6'jj/ + + % - e J ^ a x3 e’" 3 ^ ^ 

And confequcntly by finding the Fluents ^ 

KLM P =cy+ A f r +”7/ :p xTa - ^ 


-y* &tc 


or KLMP = zy + 3 ^ + 

*1. .'V? 3 


~ 5 )' 4 &C. 


'XJi? 1 X 3 ‘V* 1X3^4^ 

• This laft is the Theorem published by the learn¬ 
ed Mr. Bernoulli* in the Aft a Lipfis 1694. It is 
now high Time to conclude this long Letter ; I beg 
you may accept of it as a Proof ot that kefped and 
Efteem with which 

1 am, 

SIR, 

I bur moj Obedient , 

Mojt Humble Servant, 


Colin Mac Laurin, 




y/v///.'. i'’ 


a 
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j, Account of the Cinnamon Tree in Ceylon, 
and its federal Sorts. Communicated hy the 

Chief Injpeffor of the Cinnamon Trade and Mr- 
nuJaSiure in that Ifland to Albertus Seba, a 
noted Truggifl at Amfterdara. Tranflated 
hy the late Dr. Scheuchzer, F. % 8 * 


T H E firft and beft Sort of Cinnamon, which 
grows in great Plenty in Ceylon , and is pecu¬ 
liar to that Ifland, is call’d by the Natives 
Raffe Coronde , which is as much as to fay, fharp, 
fweet Cinnamon. Tis this choice Sort, which is ex¬ 
ported Yearly by the Dutch Eaft-India-Company s 
by whom it hath been prohibited under fevere Penal¬ 
ties, that no other Sort whatever Ihould be mix’d 


with it. 

The lecond Sort is call’d Canatte Coronde , that is* 
bitter and adftringent Cinnamon; for the Ceylonefe t 
‘in their Language, call Cinnamon in general Coronde » 
and Canatte fignihes bitter and adftringent. The 
Bark of this Tree comes off very eafily, and fraells 
very agreeably when frefh, but hath a bitter Tafte. 
It is an Advantage to us, that it doth not grow in great 
Plenty hereabouts, becaufe elfeone might eafily mif- 
take it for a better; as indeed, in general, it requires 
good deal of Skill and Attention fo to diftinguilh the 
Cinnamon Trees" from each oth'er, as not to choafe 
now and then a worfe Sort for the beft. The Root 


of'this fecond Tree yields a very good fort of Cam* 
• phiK - p " The 
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' The third Sort is call’d by the Ceylonefe , Cappe*- 
•roe Coronde , which is as much- as to fay, Campho¬ 
rated Cinnamon, becaufe it hath a very ftrong Smell 
and Tafte of Camphire. It grows plentifully enough 
in the Ifland, but not in the Eaftern Parts of it: How¬ 
ever* they find Means now and then to fend, it over 
privately, and fell it to the Danes and hngl'tjh , who 
come to Trade upon the Coafts of Cor m anilely for as 
Jong as there is but one Port in the bland left open, 
abundance of this fort of bad Merchandize may be 
exported. Befides, there is a fort of a Canella , grow- 
ing upon the Continent of India? about Goa, which 
is very like this fort of Cinnamon Tree, though it 
hath nothing of the true Cinnamon, The fame fort of 
Canella agrees in many Things with the Canella Ma~ 
labarka Sylvejris , a wild Cinnamon Tree, growing 
upon the Coafts of Malabar . And although with 
regard to the Shape of the Tree, and the outward Ap¬ 
pearance of the Bark and Leaves, there is very little 
.Difference to be obferved between thefe two forts of 
Canella , and the above-mentioned firft and good fort 
of Cinnamqn, yet the latter is vaftly fuperior in Rich- 
nefs, Virtue and Sweetnefs. 

The fourth Sort of Cinnamon is called by the Gey- 
Jonefe , Welle Coronde , that is, the Sandy Cinnamon , 
becaufe upon chewing it, one feels as it were, Bits of 
Sand between the Teeth, though in Fad there is no¬ 
thing Sandy in it. The Bark of this Tree comes oft' 
eafily enough, but is not fo eafily roll’d -up into a fi- 
bular Form, as other forts of Cinnamon arc, being 
-apt to burft open and to unfold it fclf. It is of a 
Iharp and bitterifh Tafte, and the Root of it yields 
but a fmall Quantity of Camphire,, 

J The 
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The fifth'Sort is called SeweLCwonde, Sewelin 
the CeyJonefe Language fignifies mucilaginous, or glu- 
tinoiis. This fort of Cinnamon acquires, in drying, 
a very confiderable. Degree of Hardnefs, which upon 
chewing of it fufficiently Ihews it felf. It hath other- 
wife but little Taftc, and an ungrateful Smell ; but 
the Colour of it is very fine, and it is not many Years 
fincc I firft took Notice, that the Natives, who are all 
Blacks, mix a good deal of this mucilaginous Cinna¬ 
mon along with the firft and belt Sort, the Colour of 
both being very much alike, excepting only, that in 
the good Sort there are fome few yellowilh Spots ap¬ 
pear towards the Extremities. 

The fixth Sort is called by the Natives Niefce Co~ 
ronde , the Tree which bears it, having a good de'al of 
Refcmblance to another Tree, which is by them called 
Niche Gas, and the Fruit it bears Ntele. The Bark 
of this fort of Cinnamon Tree, hath no manner of 
Tafte or Smell, when taken off, and is made ufe of 
by the Natives only in Phyfick. For by roafting of 
it they obtain a Water and Oil, which they anoint 
themfelves withal, thinking thereby to keep off all forts 
of noxious Fumes, and Infections in the Air. They like- 
wife exprefs a juice out of the Leaves of it, which 
they fay cools and ftrengthens the Brain, if the Head 
be rubb’d with it. 

The feventh Sort is called Dawel-Coronde , that is, 
Drum-Cinnamon, in Low Dutch tfrommebCaneel: 
The Reafon of this Appellation is, becaufe the Wood 
of this Tree, when it is grown hard enough, is light 
and tough, and that Sort, of which the Natives make 
fomc of their Veffels and Drums, which they call 
DaweL The Bark is taken off, when the Tree 

P 2, grows 
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grows as yet, and is of a pale Colour: The Natives ufe 
it in tlie fame Manner with the fixth Sort. 

Tile eighth Sort is called Catte-Coronde , tint is, 
the thorny or prickly Cinnamon; Catte, in the Cey- 
lomfe Language, is a Thorn, or Prickle; accordingly 
this Tree is very prickly. The Bark is in fome Mei- 
fure like Cinnamon, but the Leaves differ very much, 
and the Bark it felf hath nothing either of the Tafle 
or Smell of Cinnamon. The Natives ufe the Root, 
Bark and Leaves of this Tree in Phyfick, applying 
them in Form of Cataplafms, to Tumours and Swell¬ 
ings from a thick corrupt Blood, which they fay it 
cures in a Ihort Time. 

The ninth Sort is called Mael Coronde, or the 
Flowering Cinnamon, becaufe this Tree is always in 
Bloffora. The Flowers come' neareft to thofe of the 
firft and beft Sort, called RajJ'e Corontle , but they bear 
no Fruit, which the other doth. The Subfiunce of 
the Wood becomes never fo folid and weighty in this, 
as in the other Cinnamon Trees above-mentioned, 
which have fometimes eight, nine, or ten Feet in Cir* 
conference. If this everaowering Cinnamon Tree be 
cut, or bored into, a limpid Water will iifuc out of 
the Wound, as it doth out of the European Birch free, 
but it is of no Ufe, no more than the Leaves and 
Bark.' 

The Inhabitants of Ceylon fay, th.it there is Hull 
another Sort of Cinnamon, which they call Thupat 
Coronde, or the three Leave Cinnamon. It doth not 
grow in that Part of the Country which the .Dutch 
EaJ~India Company is poflefsM of, but higher up 
towards Candia* Having never feen it my felf, I will 
alfo, out of regatd to Truth, fay nothing farther of it. 

And 
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And thus, Sir, I have given you, I hope, a fatif- 
fadory Account of the feveral Sorts of Cinnamon 
Trees growing in this Country. I can allure you, 
that you are the firft to whom 1 ever communicated 
fo particular a Defcription j for having been for almoft 
thefe fifteen Years laft pift, employed as chief Infpec- 
tor of the Cinnamon Trade and. Manufacture here, 

I have with much Pains and Attention, fo ftridly en¬ 
quired into this Matter, that at laft I found out all the 
feveral forts of bad Cinnamon, which were.formerly 
mix’d with the true and good one; and have been able 
to {hew Samples of the Bark, Root and Leaves of every 
one of them to our Directors, who thereupon, to fhew 
their Satisfadion, that a Thing of that Conference 
•was at laft, after many laborious Searches difeovered, ‘ 
and thinking it a Thing well worth a farther Enquiry, 
were pleafed to augment the Yearly Salary annex’d to 
this Office. 

It now remains, that I fhould inform you, in how 
many Years the Cinnamon Trees grow ripe enough, and 
become fit to have the Bark flript off. And here i 
will confine my felf only to the firft and belt Sort, 
which is Yearly exported by the Company, and what 
I (hall mention of if, may ferve at the fame Time to 
anfwer in Tome Meafure fuch Queries as might be 
made about the others. 

All the feveral forts of Cinnamon Trees, the beft as 
well as the reft, muft grow a certain Number of Years, 
before the Bark is* fit to be taken off: With this Differ¬ 
ence however, that fome of the Trees of the fame 
fort, as for inftance of the firft and beft, will ripen two 
or three Years former than others, which is owing to 
the Difference of the Soil they grow in; thofe for In- 
, ftance. 
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fiance, which grow in Vallies, where the Ground is a 
fine whitifh Sand (and there are many fuch Vallies in 
the Illand of Ceylon) will in five Years Time be fit to 
have the Bark taken off: Others on the contrary, which 
ftand in a wet flimy Soil, muff have fcven or eight 
Years Time to grow, before they are ripe enough. 
Again, thofe Trees are later, which grow in the Shade 
of other larger frees, whereby the Sun is kept from 
their Roots f And hence alfo it is, that the Bark of fuch 
Trees hath not that Sweetnefs and agreeable Taftc ob- 
fervable in the Bark of thofe Trees which grow in a 
white Sandy Ground, where with little Wet they. 
Hand full expofed to the Sun, but is rather of a bit 
terifh Tafte, fomething adftringcnf, and fmells like 
Camphire. 

For by the Heat of the Sun’s Rays the Camphire is 
made fo thin and volatile, that it rifes up and mixes 
with the Juices of the Tree, where it undergoes a final 1 
Fermentation, and then riling ftill higher between the 
Subftance of the Wood, and the thin inner Membrane 
of the Bark, it is at laft fo effectually diffufed through 
the Branches and Leaves, that there is not the leaf! 
Footftep of it to be perceived any where. Mean while 
that thin and glutinous Membrane, which lines the 
Bark on the Infide between it and the Subftance of the 
Wood, attracts and fucks in all the pureft, fwccteft, 
and molt agreeable Particles of the Juice, leaving the 
thick and grofs ones, which are pulh’d forward, and 
ferve to nourifh the Branches, Leaves, and Fruit. 

What I here mention, is conform to tny own Ob- 
fervations, and 1 have often had Occafion to prove this 
FaCt to curious Perfons by the Things themfelves. 
For if the Bark be frefti taken off, that Juice which 

remains 
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remains in the Tree hath a bitterifh Tafte, not unlike 
that of Cloves, On the contrary's if you tafte the inner 
Membrane of the Bark, when frefli taken off, you’ll find 
it a moft exquffiteSweetnefs, extreamly.agreeable to the 
Tafte,'whereas the outward Part of the Bark differs 
but very little in Tafte from the common Trees} which 
fhews plainly that all the Sweetnefs of it is owing on* 
ly to the inner Membrane. But when the Bark is Lid 
in the Sun in order to its being dried and wound up, 
this Oily and agreeable Sweetnefs of the inner Mem¬ 
brane communicates and diffufes it felfalfo throughout 
the whole outward Part of it (which however hath 
been firft ftripp’d, when as yet upon the Tree, of its 
outermoft greehifh Coat) and imbues it fo ftrongly, as 
to make the Bark a Commodity, which for the Fra- 
grancy of its Smell, and the Sweetnefs of its Tafte, is 
coveted all over the World. 

It may not be amifs to take Notice alfo, how many 
Years the Cinnamon Trees, when they are once come 
to a full Maturity, will continue in that State, fo that 
the Bark, when taken off, {hall have loft nothing 
of its Sweetnefs and Virtue. And in order to cleat 
up this Point, it muft be obferved, that the Bark may 
as yet be taken off from Trees 'which have flood 
fourteen, fifteen, or fixteen Years, according to the 
Quality of the Soil they ftand in: But beyond that 
Time they grow thicker, and lofe, _by Degrees, their 
Tafte and agreeable Sweetnefs, which makes the Bark 
have more of the Tafte of Camphire: Befides, the Bark 
is then grown fo thick, that if it be laid in the Sun, 
it will no longer fhrink and wind it felf up, hut re* 
main flat. 


And 
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And here it may he thought a fit Subjeft of Enquiry, 
how 'it comes to pafs, that considering what vaft 
Quantities of Cinnamon have been exported from this 
Ifland, and fold all over the World, by th e European 
as well as Natives, not only for thefe two hunched 
Years laft paft ; and fince the Way thither by the £V/~ 
Indies hath been found out by the Portuguese, but 
for feveral Centuries before (for it was difeovered and 
known long before) i fay, how, confidering this, it 
comes to pafs, that there are yet fuch Numbers of good 
Trees fit to be Bark’d, remaining in the Wand and grow¬ 
ing there every Year > Now in order to folve this Que- 
ftion, feveral Authors, who dcfciib d the fund of 
Ceylon , committed a confiderable Miftakc, when they 
allure their Readers, that when the Bark hath been 
Stripp’d off the Tree, it grows again in four or five Years, 
and becomes fit to be {tripp’d a fecond Time. J can allure 
you. Sir, that this Alfertion is entirely contrary to the 
Courfe of Nature and Obfervation: Nor do I believe, 
that there is any one Tree whatever in any Part ot 
-the World, which, if it was entirely ftripp’d of its Bark, 
could fubfift and grow any longer: That Part at leaft, 
where the Bark hath been taken off, will quickly grow 
•dty, and fo die away; but the Root in the mean while 
remains entire and in good Condition; and this Shews 
the Reafon why there is fuch a Number of Trees lit 
to‘be Bark’d every Year. For although the Cinnamon 
Trees, after the Bark hath been onec taken off, is cut 
down to the very Root, as they do in Em <>/>,■ Oaks, 
Birch-Trees, Alders and Willows, yet the Root will 
quickly puff forth new Shoots, which will ripen in a 
ffort Time, I mean in five, fix, feven or eight Years, 
fome fooner, fome later, and then yield their Qjian- 

* tity 
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iky of the Bark.. Hence it appears, how far the old 
Roots are inftrumental to the Growth and Plenty of 
Cinnamon Trees, but the Fruit which falls from the 
Trees, contributes very much towards the fame End: 
And it is particularly owing to a certain kind of wild 
Doves, which from their feeding on the Fruit of the 
Cinnamon-Tree, they call Cinnamon-eaters, that thefe 
Trees grow fo plentifully in this Ifland; for. the Doves, 
when they fetch Food for their young ones, flying 
here and there, difperfe vaft Quantities of the Fruit all 
over the Fields, which occalions the Rife of many 
thoufand young Trees, which one fliall fee here and 
there along the Roads'in fuch Quantities together, that 
they look like a little Wood. So plentifully grows this 
excellent Tree in this Ifland I call it excellent, becaufe 
Indeed I don’t know of any other that is preferable to 
it, 1 need not point out to you what remarkable Foot- 
fteps of Divine Providence the Hiftory of the Cinna¬ 
mon Tree affords to an attentive Eye. 

There is hardly any thing fo univerfally grateful, 
and efteemed by all Nations, as true Cinnamon. The 
Oil drawn out of it by Fire is reckoned one of the 
ftrongeft Cordial Medicines: The Camphire which 
comes out of the Root, is likewife of great Ufe in fe- 
vcral Diftetnpers, as are alfo the Oil of Camphire, a 
very coftly Thing, the Leaves of the Tree, and the 
Oil diflilled out of them ; and laftly, the Fruits with 
their Oil. In ftiort, there is no Part of the Cinna¬ 
mon Tree, but what is of foine Angular Ufe or other 
in Phyfiuk. I purpofely avoid fpeaking of the large 
Gains the Company make's by the yearly Export of 
this precious Commodity. 


a 


Som 
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Som Additions to the foregoing Account* by 
Albertus Seba. F. R* <V 

A S a farther Explanation of this curious Account 
of the Cinnamon Trees, it will not be umifs to 
fubjoin the following Obfervations. Having foine 
Years ago bought out of the Rajl-India Company’s 
Warehoufes at Amfterdam* a conliderable Quantity 
of Cinnamon Leaves, or Folia Malabathri , pack’d 
up in feveral large Chefts, I happen’d to find in one 
of them the Flowers of the Cinnamon, as big as the 
Italian Bean-flowers, and of a blue Colour; I chan¬ 
ced likewife to meet with the Fruit. But I could not 
find either in any of the other Chefts. 

In 17x2, and 17x3, I bought of the fame Com¬ 
pany the Oil, which is expreffed out of the Fruit 
of the Cinnamon Tree, as alfo that which is boil’d 
out of them, which is of a very good Confiftence 
and white, and is by the RaftAndia Company 
called Cinnamon Wax, becaufe the King of Candia 
caufes Candles to be made out of it, which for their 
agreeable Scent, are burnt only by hitnfelf and at his 
Court. However he permits his Subjeds to expret's 
the Juice out of another Fruit, not unlike the Fruit 
of the Cinnamon Tree j but this juice being only a 
thin fat Subftance, like Oil of Olives, they cannot 
burn it any oiherwife but in Lamps. 

The Indians ufe this Cinnamon Wax alfo in 1 ’Iiy* 
fick, and give it inwardly in Luxations, Fradures, 
Falls, Contufions and Bruifes, that in cife any inward 
Part be touch’d or bruifed, it may by its Bilfamick 
a Virtues 
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Virtues heal them. They give it alfo in Bloody 
Fluxes to one Dram or a Dram and a half. Outwardly 
applied, it makes the Skin more beautiful, fmoother 
and -fofter, than any one known fort of Pomade. 

The Leaves of the Cinnamon Tree yield aifo an 
Oil, which is of a bitteriffi Tafte, refembling Oil of 
Gloves mix’d with a little good Oil of Cinnamon. It 
is called Oleum Malahathri, or Oil of Cinnamon 
Leaves. It is an Aromatick, and is reckoned an excel' 
lent Remedy in Headaches, Pains of the Stginach, 
and other Diftempers. 

The Oil of the Root of the Cinnamon Tree is, 
properly fpeaking, an 'Oil of Camphire, the Roots af¬ 
fording a good Quantity of Camphire. About two 
Years ago, or fomewhat -longer, I bought a Bottle of 
it of our Eajt-India Company at my own Price. 

* There were feveral Bottles together in a Box, upon 
which was wrote in Low Dutch DeJ'e Oliteyted 
fyn tot cen gefehenk nyt Candia gefehikt j that. is, 
thefe Oils mo ere font as a Prefent out of Candia, which 
Ihews that they are genuine, without any Adultera¬ 
tion ; accordingly they are very much efteemed. If 
this Oil be diftilled in Glafs Veffels, there comes over 
along with it, that fort of Camphire which the In¬ 
dians call Camphire Paros , or Camphire of Borneo, 
which {hoots in thin tranfparent Chriftals, forming a 
beautiful Variety of Trees on the Recipient, not un¬ 
like thofe, which in very frofty Weather are to be 
feen upon Windows. This fort of Camphire is of 
very great Efficacy in Phyfick, and is gathered and 
kept for the King of Candia his own Ufe, who 
efteems it an excellent Cordial Medicine. But not on¬ 
ly the Camphire of Paros , but alto the Oil of Cam- 

Q % phire; 
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phire, which is drawn out of the Roots of the Cinna¬ 
mon Tree, is a very great Cordial, if taken inwardly: 
It {lengthens the Stomach, expels Wind, and hath 
been found of great Ufe in arthritic k and gouty Dis¬ 
orders : It is alfo a Diuretick. The Dofe is ten or 
twelve Drops upon a bit of Sugar, or in a proper Ve« 
hide. Outwardly it is applied in ail arthntick Pains 
bom Cold and ObftruAions, being rubb’d on the af¬ 
fected Part with a warm Hand, and it will prcfently 
leilen the Pain, and by Degrees take it off. It is now 
-about fix- and thirty Years lincc, ferving in the Shop 
of Mr. Nicolsis Duwbjt duf § at sinijterdaau that 
Gentleman was then fo cruelly afflicted with arthritick 
Pains, that he could have no Reft neither Night nor 
Day* and although he called iri the Affiftancc of feve- 
ral noted Phyfician?, and tried abundance of Medi¬ 
cines, yet he could find no Relief, till he was add fed 
to caufe himfelf to be anointed with the Oil of the 
Root of the Cinnamon Tree ; of which he then hap¬ 
pen’d to have a good Quantity by him. I remember 
very well, that I anointed him my felf, rubbing the 
Oil on all the affeCted Parts with my Hand warm’d 
by holding it to an Oven, and this I did twice every 
Day for an Hour together. And though, when this 
Cure was firft begun with him, his Hands and Feet 
were by the Convulfions, and the Violence of his Pain 
fo contracted, that they grew quite crooked, and were 
full of Node?, yet in a Fortnight’s Time he grew fo 
much better, that he could deep well at Nights lad¬ 
ing neither Pains nor Cramps. In about (ix Weeks 
Time he could walk about his Room, whereas before 
the Anointing he was not able to ftir either Hand 
or Foot. This Anointing was continued for about 
three Months, when the Patient not only recover’d of 

that 



C 109 ) 

that violent Indifpofition, but continued tree from the 
Gout ever after, and lived about fifteen Years in a 
very good State of Health, And this I cannot only 
affirm to be true of my own certain Knowledge 5 but 
alfo, that Iincc that Time I have advifed feveral People 
in his Condition to do the fame with as good Suc- 
cefs. Several Phyficians have wrote largely of the 
Virtues of common Camphire, but there are as yet 
many hidden Qualities in this excellent Medicine, 
Thus, for lnftunce, I can affirm, that in all Burnings, 
by Fire or otherwife, in any Part of the Body, and 
the Pains occafioned thereby, I ’have not yet met with 
any better and furer Medicine than this following. 

Sp/r. Lnmbricor. terrejtr. cum Sftir> Vm 
reUificat sxij. Camphor, si], M. 

No fooner is a Bandage, or Comprefs, dipp’d into 
this Spirit, applied to the affeTed Part, but it will give 
mftant Relief, andfc effe&uaiiy check the Inflammation, 
that it will creep no farther. But the Application of 
it muff be continued till the Pain is quite gone, and 
the Ulcus, if there hath been any, is dried up. If 
> the Exulceration is got deeper, and the .Wound muff 
" be kept open, two Ounces of Camphire diffolved in 
Oleo Hyperki, mix’d with a Pound of the common 
Udgui'Hlum CeruJJa , applied _ according to Art, will 
quickly and effectually heal it, as I have often ex* 
perienced. 


II. fbe 
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II. The (Bills of Mortality in federal Warts of 
Europe, for the Years 1 y 24 and 17 2 j. Ex- 
traBcd from the Aft a Breflavienfia, by the 
Same. 


For the Year 1724. 

A Lift of thofe that 'were Born and Buried at 
Breflaw' in the Tear 1724. 


Perfons. 

From the 25th to the; 
31ft of Dec. 1723. 

£ *7 

January 1724. 

115, 

February 

101 

March 

129 

April 

79 

May 

122 

June 

99 

July 

129 

Auguft 

1 77 

September 

141 

OBober 

134 

November 

126 

1 Dec, to 24 Dec . 

97 

Sum Total 

14 6(5 


Among the Dead were. 
Married Men 23 * 

Married Women 148 
Widows and Widowers 154 
Batchelors 57 

Maidens 66 

Children to 10? Boys 417 
Years of Age.»Girls 3 2 6 

Still-born _J 

Total 1466 
Chr'jhned 

Males 709 

Females 61 3 

Total 1322 
Married 386 Pairs. 


lit 
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In Vienna, 

Burled $724, among whom 3 of 90 1 

2 =—* 92 

1 — 93 

f — 9 ? 

2—95 

3 II 'Years of Age. 

s — 99 

2 —100 

3 — ior 
2 —103 
1 —106 

.— jj 

Chrifened 4427. 27 of 90 and upwards. 

At Lilian. 

Buried 135- 
Chrifened 166 
Married 38 Pairs 

At Lauban. 

Chrifened 
Boys 107 
On Is n<£ 

Total 223 


Buried 
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Buried Married Men 29 

Married Women 19 
Batchelors 7 

Maidens *7 

• Children g 

Infants ’ 23 

Still-born 17 

Widows and ? « 

Widowers $ 

25-7. Among which there 
died 97 Children of the Small-Box, 

There were married 73 Couple. 

At Drefden 

Cbrijened Boys 7 1 ? 

Girls 7 11 

Total 1577 


Burled 



Buried 



( 

) 

Married Men 

161 

Married Women 

iyi 

Widowers 


3 $ 

Widows 


*43 

Batchelors 


JZ 

Maidens 


71 

Children . 

RBovs 

^Girls 

S%z 

708 

Still-born 

CBoys . 
■^Girls 

y8 

40 


Total 1761. Being 204 more 
than were Chriftened. 


Married Couple 413, 


At Leip/icl. 

Chi tjfened in January 
February 
March 
Npril 
May 
June 


79 

in July 

78 

71 

Jugujl 

94 

99 

Sept. 

79 

78 

Ottober 

79 

74 

November 

SO 

69 

December 

6 3 



443 



47 ° 


Total' 

913 


Chrijened in all 913. Boys 491, Girls 41a ; among 
whom there were three Children at one Birth, bora 
the 31ft of O Holier, one being alive, the two others 
Still-born, bolides 14 Twins. 


R 


Buried 
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Buried in January $}] 
February 7 8 
March 87 
April 109 jp. 
Afoy 100 3 

Z«f 74 j. 1 

July 9° 3 
86 cr 

September 77 S' 
0 Bober 73 j 
November 70 

December 64 

_ 

Total 961 


f Married Men in 
Married Women 8 e 
Batchelors 51 

Maidens 44 

ChiHrcn {^irls S 
Women in Childbed 17 

InfaMs 18 

I Still-born goys 33 

Widows 6cWidowers£4 
Total 96 s 


Married Couple 176. 

At Erfurt. 

* 

Chrifened 

65-9 

Buried 

fin 

Married Couple 

18S 

At Saif eld. 

* 

Chrijlened - 

119 

Buried 

90 


Married a 4 Couple. 


At 
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At Gera. 

Buried Married Men tS 
Married Women if 
Widowers 4 

Widows 2,2 

Batchelors 6 

Maidens 4 

76? Including 10 Still- 
41% born. 

Total 197 

^Including 6 Twins; 


Children 



Ckijtened Boys 
Girls 


ff3C 

I AT. C 

Total T96 


one of which was 
Still-born. 


Married Couple 

At Berlin. 

Chriftened 

Buried 

Married Couple 


8z 


2,798 

2491 

864 


R 2 


In 
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In all the King of Pruffia’j Dominions. 


Born. 


In the Kingdom of Prujjia 
Chur march Brand oil; mg 
New March 

Dukedom of Magdeburg! 

and County of Mansjt ld\ 
Dukedom of Cleves and ) 
County of Maul J 
Dutchy of Pchtieuiuia 
Piindpality of Halherfadt 
County of Hohnjlctn 
Principality of MinAen 
County of Ravensberg 
Principality of Mirs 
Dukedom of Geldren 
County of “Dehlenburg 
County of L'ingen 
Lauenhirg and Butow 
French Colonics 


21687 

ujSO? 

7044 

8584 

■ 6949 
8168 
2889 

593 

2203 

2417 

426 

l86l 

497 

769 

607 

711 



M uiicd 
Couple. 

Bu ned 

4611 

13680 

yo 19 

12949 

1838 

4287 

2073 

6035 

2071 

7182 

1949 

7670 

781 

2326 

171 

399 

684 

2030 

680 

2166 

3 66 

72.9 

420 

i860 

146 

717 

257 

647 

*33 

361 

187 

746 

21182 

61182 


Among the Chriftened were 2217 Baft jrK Among 
tlie Dead 66, who lived to 90, and upwauls as frn 
as ioo. 


At 
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■ At Regenjpurg , among the Proteftants 3 

Ch 'flencd Boys ijz 

Girls iz6 

Total 298. Among which were $ Twins. 

Buried Married Men 34 

Clncluding 13 Widows 
Married Women 46^ and four that died 

C in Child-bed. 

Batchelors 13 

Maidens 7 

Children J[_ 

Total 289 

^/tarried Couple 68 

At Jwjterdam . 

Buried 7622 

Married 2,2,94 

At Venice . 

Buried 45 ' 9 ° 


At Copenhagen . 

Ch ill died Boys 
Girls 


Total 


1306 

c 183 

2489 
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Buried Men 486 

Women 343 

Boys 99i 

• Girls 931 


Total Z751. Being 262 more 
thin were born, and 837 more than there died in this 
City the Year before; this extraordinary Mortalily be¬ 
ing aferibed to the Sraall-Pox being very riiz 
Married Couple 748 


At D ant Dick. 


ChriJ’ened 

*99 9 

Married Couple 

488 

Buried 

1871 

Bills of Mortality j 

At Breflau. 
From Dec, zy to 3 r J 
I 7M- j 

> 

" 30 

January 1729 


February 

115 

March ' 

1x9 

ylpril 

166 

May 

IZZ 

June 

10 6 

July 

121 

■Ft'guf 

icy 

September 

119 

0 tinker 

141 

November 

97 

Dec . r, to Z4 

67 

• Total 

1441 


* j / / - 

Year before. 


slmong whtJt 

Married,Men 29) 

Married Women 153 
VYidows andWidowers 158 
Satcheiors 6y 

Maidens 58 

Ch ildren to 10$ Boys 3 64 
Years of Age £Girls 30 6 


Still-born 


20irb 


44 

37 

1441 


Chrijtened 
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Chrijtened Boys 664 
Girls 675 

Total 1339 ' 
Married 3 63 Couple. 


At Vienna . 


(8 


Burled .Men 1007 
Women 1433 
Boys 186? 

Girls 1560 

Total Among which 


1 

, 

% 

1 

3 

^ *% 


Chrijtened 4708 



At D ref den, 

Chrijtened Boys 
Girls 


Baftards 


> Boys 
^ Girls 
Total 


75 8 
714 
68 
60 

1600 


of 90 

— 9* 

— 92 

— 93 

— 94 

— 95 

— 95 

— 98 

— 99 

— 100 

102 

— 103 

— I06 

of 90 and 
upwards. 


Burled 
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Bund Married Men 21$ 

Married Women 174 
Widowers 3^ 

Widows 6 $ 

Batchelors 99 

Maidens 167 

... c Boys 47B>amongwhicIi,rBoys 73 
Children *jQj r [ s 89BS Still-born 1 Girls 3 3 

Total 1641 

Married Couple 519 

At Le'ipjhk. 

'Bin /Jelled Boys 478 * 

1 Jew, 10 Years of Age. 

Girls 461 

Total “9407 Among which were Pofthu- 
mo us Births 6 
Twins 

Baftards 141,1111! 
•among them 3 Twins. 

Married 160 Couple. 


LlU h d 



Burled Married Men 

Married Women 

Batchelors 

Maidens 

Boys 

Girls 

Women in Childbed 

> Boys 

> Girls 
f Boys 
\Girls 

Widows and Widowers 
Total 

At Erfurt. 


Children- 

i 

Still-born 


77 

49 

34 


106 

to 

*8 

fi 

4 f 

24 

77 

807 


Buried 

Ghrijfened 

Married 


617 
6% 4 

183 Couple. 


At Coburg. 

Chrifiened Boys 105 
Girls tot 

zo6. Among which 3 Twins and 
8 Baftards. 


Buried Married Men 35* 

Married Women 3 y 
Women in Childbed 2, 

Batchelors 4 

Maidens 10 

Children 96. Six of which were 

- Still-born. 


Total 182 
S 


According 



til 


According to the Months '. 


January 

Chriftenings 

17 

Burials 

22 

July 

Chriftenings 

12 

Burial 

18 

February 

ZJ 


AttgnJ 

10 

14 

March 

x i 

l8 

Sept . 

21 

13 

April 

l8 

20 

Oti. 

23 

iy 

May 

l6 

II 

Nov. 

ir 

9 

June 

J ± 

10 

Deo. 

12 

19 


117 

94 

Total 

~W 

117 

ao<5 

88 

99 

18 F 


Married Couple 46 


At Regenfpurg among the Proteftants„ 

Chrijtened Boys 141 

Girls 

z 68 . Among which 4 
Twins, 

Buried Married Men 4a 

Married Women 39 
Batchelors 13 

Maidens • n 

Total ai3 

Married Couple So 


At 
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At Franckfort on the Mayn* 


Chrijiened Boys 

34 ° 

* 

Girls 

38? 



731. 

Including 10 Twins, 

4 Pofthuraous Births, 
Baftards. 

1 

2 Foundlings, and 22 

Buried 

843 


Chrijened at Sachfenhaufen 


Boys 

87 


Girls 

79 



166. 

Including 2 Twins 
and 9 Baftards. 

Buried at Sachfenhaufen 16B 


Married Pairs at Franchfort and Sachfenhaufen 209. 

Marriages at Ampler dam in the Reformed Church. 
In 1724 2294 
1725- 2249 


At Venice . 

Born 48 3 6 

Buried 4816 

At D ant stick. • * 

Chrijiened 2012 

Buried 1678 

Married Couple 46 


p. S. fTA? Publiflier is informed that this'will be 
the lajl Account that ’will be given in fopar • 
ticular a Manner : The Univerfty of Breflaw de¬ 
fining for the future to give only a general ‘table, 
as praUifed in London. 

S2 
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III. Tart of a Letter from the TgVerend Mr. Ben¬ 
jamin Col man, of Bofton m New Eng¬ 
land, to the Lite (Bijbop of Peterborough 5 
giving an Account of the late Earthquake ivhu h 
happened there. Communicated by Dr. Jurin. 
% $. S. Sc c. 


Bojon, Sept. y, 1718. 

My Lord, 

Y OUR Lordlhip hopes that fome of our accurate 
Obfervcrs took Notes of the Symptoms and Inci¬ 
dents of our late Storms and Earthquake, to communi¬ 
cate to the Royal Society, for the more critical Enqui¬ 
ry into the Caufes and Effe&s of this. How much 
Mr. Dudley or Dr. Mather, the Gentlemen here of 
Learning, who had the Honour to be Fellows ol that 
learned Body, may have done this, I know not. The 
Earthquake came fuddcnly upon us in the Night after 
the Lord’s Day, Oftob. 19, 1717, between ten and 
eleven, in a very (till and fair Evening; the Stars fo 
bright and glittering, that many had taken great No¬ 
tice of them, and one'or two Perfons that had been in 
Places fubjed to Earthquakes, had faid tranficntly, 
that if we had been us’d to have ’em, they Ihould 
expeft one. 'Phis only general Symptom of its Ap¬ 
proach I have heard of, namely, the molt fereno Sky 
and calm Air that was ever known, not a Cloud in 
the Sky, nor fcarce a Breath of Wind, And though 
this is not univerfally a Symptom when Earthquakes 

are 
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are coming on Places, yet fo far as I can inform my 
felf, it has often and for the moft Part been obfervcd. 
It was fo in the dreadful Shake at Jamaica thirty odd 
Years ago; and a moft ingenious and obferving Friend 
of mine who had his Leg broke on the Point when it 
funk, and is ftili living, tells me. That after that Shock, 
which was follow’d with many Tremblings and lelfer 
Shakes while his Leg was healing, he could from 
Day to Day judge by the Face of the Sky and Air, 
whether there would be any Tremor or Jar of the 
Earth. If there- was any Cloud hanging over the 
Mountainous Part of the Ifland, there was no Shake 
that Day j but if all was ferene and fair, he expeded 
one, and it feldom failed. Yet it has not been found 
fo with us, in our After-rumbles and Tremblings, 
which returned often for fome Months after the great 
Shake, and at Times for nine Months after it. 

The Town of Newbury, at the Mouth of Menu 
mad River, about forty Miles North EaJ from 
Bofion, is the Place that feems to have been the Cen¬ 
ter of the Shock and Shakes felt by us. There the 
Earth open’d and threw up many Cart-loads of a fine 
Sand and Allies, mix’d with fome fmall Remains of 
Sulphur; but fo fmall, that taking up fome of it in 
my Fingers, and dropping it into a Chafin-dilh of 
bright Coals, in a dark Place, once in three Times the 
blue Flame of the Sulphur would plainly arife, and 
give a fmall Scent, and but a fmall one. By this it 
feems evident that it was a fulphurous Blaft which 
burft open tile Ground, and threw up the calcin’d bi¬ 
tuminous Earth. The Family neareft to this Eruption, 
it being in that Part of the Town where the Houles 
lie at a Diftance from each other, were in the Terrors 
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of Death*, the Roar and Shock being much more teN 
rible upon them than upon others: And yet upon us 
at forty Miles Diftance, and upon others at forty and 
forty more, it was very terrifying and affoni firing. 

Five or feven fmall Shakes were felt by us, after 
the firft and great one, that Night and in the Morning 
following ; but thefc and other following Rumbles and 
Tremblings, were louder and greater at Newbury and 
the adjacent Places than with us; and they felt and 
heard many Times when our Parts did not* but yet 
frnm Week to Week, we and the Places about us felt 
and heard fome of the greater Tremors, both by Day 

Upon receiving your Lordftrip’s Letter I have made 
what Enquiry I could, and have receiv’d 
* Mr * Lowell ‘ f r0 tn a Reverend Minifter in Newbury *’ 

the following Account. - , 

As to any previous Notices of the Approach of the 
Earthquake, 1 cannot find any thing to be depended 
on. • The Prognoftications that have been among us 
have all fail’d ; fuch as the Brightnefs of the Sky be¬ 
yond what was common; the twinkling of the Stars, 
and the like. I certainly know that wc have heard 
the Rumbles in all Weathers, cloudy, foggy, rainy, 
fnowy, clear, cold, hot, moderate, windy, calm, £?c. 
indifferently; and at all Hours of Day and Night: 
(Tho 3 by the way, we heard thefe Rumbles oftner in 
the Night during Winter , as 1 think, and fmcc more 
ufually in the Day) Alfo when the Wind has been at 
any Point of the Com pals, and at all limes ol l*tdc; 
and as to the Moon equally when fhc was nearer or 
further from her Change or Full: Neither in any par¬ 
ticular Weather, nor on any obfervablc Occafion were 
the Shocks greater, or Rumbles louder. As 
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As to any Alterations in the Air or Water after a 
Shock, I could never difeern any thing; particularly 
as to the Wind being raifed after a Shock, when it was 
calm before, which fotne reported, I could never per¬ 
ceive the lcaft Difference. 

One Thing 1 may add. here, very remarkable, and 
which may be depended on. About the Middle of 
April , that fine Sand which was thrown up in feveral 
Places in this Parifh at the firft great Shock, Oftoib. zp, 
did actually ftink to a very great Degree, even fo 
as to' be more naufeous than a putrefying- Corpfe; yet 
in a very little while after it did not fmell at all. How 
long it was before it began to ftink I am not certain 5 
1 know it did not at firft, and I believe it was cover’d 
with Snow till a little while before: There is nothing 
of Smell now. There has been no Opening of the 
Ground, throwing up Sand, flopping or breaking out of 
Springs, €?c. as at firft. If there had continued any 
fenfible Evacuating of Air or other Matter pent up in 
the Earth, from the Surface of the Sea or Land adja¬ 
cent to us, at the Times of our many Rambles and 
Tremblings, we fhould have difeern’d it before now. 
Newbury is a Spot of.Ground, and fo the adjacent 
Towns, very much inhabited and continually traveled 
over y and as to the Sea contiguous to thefe Part 5 , it is 
full of our Coafters by Day and Night; but neither 
on Land or Water have any fenfible Eruptions or Eva¬ 
cuations been obferved that 1 hear of. 

P. S, Boflon IVeelJy News Letter , Sept, y, 1718. 
Wc hear from Newbury and Pawley, That they 
felt the Shake of the Earth on fuejday laft about 
Four in the Mornings the Noife much like Thun¬ 
der. , z IV A 
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IV. A Fropofttion on the Balance, not taken Notice 
of hy Mechanical Wrtim, explain d ami con¬ 
firm] by an Experiment before the (ftpyal »Vo- 
Cicty, by]. T. Desaguuers, L. JL. E>. 
K ^ 

T //0’ folk-wing '■Theorem is agreeable to, 
and deducib le ft om. Met ha mud Piinuples, 
vet as it has not been taken Notice of by Mechani¬ 
cal Enters, though often talVd of among Handi¬ 
craft // orhnen , 1 thought it might not be improper 
to tale Notice of it here , and to make an Expert* 
menl agreeable to the Demonjiration . 

Theorem, Figure 1. 

A B is a Balance, on which is fuppos’d to hang at 
one End B the Scale E with a Man in it, who is coun- 
terpoifed 8y the Weight W hanging at A, the other 
End of the Balance, l fay, that if fuch a Man, with 
a Cane or any rigid {freight Body, pulhes upwards a- 
gainfl: the Beam any where between the Points C and 
B (provided he docs not pufh dircdly againft B) he 
will thereby make himfelf heavier, or over-poife the 
Weight W, though the Stop G G hinders the Scale E 
from being thruft outwards frontwards C towards G G. 
I fay likcwifc, That if the Scale and Man fhould hang 
from D, the Man by pufhing upwards againft B, or 
any where between B and D (provided he does not 
pulh directly againft D) will make himfelf lighter, or 
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be over-poifed by the Weight W, which did before only 
counterpoife the Weight of his Body and the Scale. 

If the common Center of Gravity of the Scale E, 
and the Man fuppofed to (land in it be at k, and the 
Man by thrufting againft any Part of the Beam, caufe 
the Scale to move outwards fo as to carry the faid com¬ 
mon Center of Gravity to k x, then inftead of B E, 
L l will become the Line of Direction of the com¬ 
pound Weight, wliofe Adion will be encreafed in the 
Ratio of L C to B C. This is what has been explain’d 
by feveral Writers of Mechanicks; but no one, that 
I know of, has confider’d the Cafe when the Scale is 
kept from flying out, as hefe by the Poll: G G, which 
keeps it in its Place, as if the Strings of the Scale 
were become inflexible. Now to explain this Cafe, 
let us fuppofe the Length B D of half of the Brachi- 
um B C to be equal to 3 Feet, the Line B Eto 4 Feet, 
the Line ED of ? Feet to be theDiredion in which 
the Man pufhes, DF and F E to be refpedively equal 
and parallel to B E and B D, and the whole or abfo- 
lute Force with which the Man pufties, equal to (or 
able to raife) 10 Stone. Let the oblique Force E D 
(_ IO Stone) be refoiv’d into the two EF andE B, 
(or its Equal F D) whofe Diredions are at right Angles 
to each other, and whofe refpedive Quantities (or In- 
tenfities) are as 6 and B, becaufe EF and BE are in 
that Proportion to each other, and to E D. • Now lince 
EF is parallel to B DC A, the Beam, it does no way 
affed the Beam to move it upwards} and therefore 
there is only the Force reprefented by FD, or 8 Stone 
to pulh the Beam upwards at D. For the fame Reafon, 
and becaufe Adion and Readion are equal, the Scale 
will be pulh’d down at E with the Force of 8 Stone 

T alfo. 
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alfo. Now -fince the Force at E -pulls the Beam per¬ 
pendicularly downwards from the Point B, diftant 
from C the whole Length of the Brachium B D, its 
Aftion downwards will not be dimimfhed, but may be 
exprefs’d by 8 xBC: Whereas the Adhon upwards 
ntninft D will be half loft, byreafon of thedimtniilul 
Diltance from the Center, and is only to be exprefs’d 

by 8 and when the Aftion upwards to raife 

% 

the Beam is fubft rafted from the Aft ion downwards to 
deprefs if, there will ftill remain q Stone to pufti down 

the Scale ; becaufe 8 x B C —• 8 x —= 4 B C. Con- 

x 

fequently a Weight of 4 Stone mull be added at the 
End A to reftore the ./Equilibrium. Therefore a A/an, 
&c. puffing upwards under the Beam between B 
and D, becomes heavier. Q.. E. D. On the con¬ 
trary, if the Scale fhould hang at F from the Point 
D, only 3 Feet from the Center of Motion C, and a 
Poft g g hinders the Scale from being pulh’d inwards 
towards C, then if a Man in this Scale F pulhcs ob¬ 
liquely againft B with the oblique Force abovc-mcn- 
tion’d; the whole Force, for the Rea funs before given 
(in refolving the oblique Force into two others adting 
in Lines perpendicular to each other) will be reduc’d 
to 8 Stone, which puihes the Beam direftly upwards 
at B, while the fame Force of 8 Stone draws it di¬ 
reftly down at D towards F. But as C D is only equal 
to half of CB, the Force at D compjpd with that at 
B, lofes half its Aftion, and therefore can only take 
off the Force of 4 Stone from the Pufh upwards at B ; 
and confequently the Weight W at A will preponde¬ 
rate. 
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rate, unlefs an additional Weight of 4 Stone be hang¬ 
ed at B. therefore a Man , Sec, putting upwards 
under the Beam between B and D becomes Tighter 
Which was aifo to be demonftrated. 

Scholium I. 

Hence knowing the abfolute Force of the Man that 
pulhes upward?, (that is, the whole oblique Force) 
the Place of the Point of Trufion D, and the Angle 
made by the Direction of the Force with a Perpendi¬ 
cular to the Beam at the fame Point, we may have a 
general Rule to know what force is added to the 
End of the Beam B in any Inclination of the Dire&ion 
of the Force or Place of the Point D. 

Rule for the firjt Cafe. 

Firft find the perpendicular Force by the following 
Analogy, whofe Demonftration is known to all that 
understand the Application of oblique Forces. 

As the Radius: 

To the right Sine of the Angle of Inclination:: 

So is the oblique Force: 

To the perpendicular Force, 

Then the perpendicular Force multiplied into the 
Length of the Brachium B C, minus the faid Force 
multiplied into the Diftance D C, will give the Value 
of the additional Force at B, or of the Weight requir’d 
• to reftore the iEquilbirium at A. 

Or to exprefs it in the Algebraical Way. Let of 
exprefs the oblique Force, p f the Perpendicular Force, 

T % i and 
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and x the Force requir’d, or Value of the additional 
Weight at A to reftore the ./Equilibrium. 

D E: D F :: of : p f 

/ X D (>= X 

The fame Rule will fcrve for the fecond Cafe, if the 
Quantity found be made negative, and the additional 
Weight fufpended at 13. Or having found the Value 
of the Perpendicular Force, the ./Equation will Rand thus 

fp /' x B C^+f/ x D CV= — .v, and confc- 
quently the additional Weight mult be hanged at 13, 
becaule_ at at A is the fame as -j~ x at B. 

Scholium II. 

Hence it follows alfo, that if, in the firft Cafe, the 
Point of Trufioh be taken at C, the Force at B, (or 
Force whofe Value is requir’d) will be the whole Per¬ 
pendicular Force ; becaufe C D is equal to nothing: 
And if the Point D be taken beyond C towards A, 
the Perpendicular Force pufhing upwards at that 
Pointy multiplied into D C, mud be add ed to the f ame 

Force multiplied into B C, that is //x B 

x D C^= x. 

fhe Machine 1 made nfe of to prove this expert* 
mentaJly-, was as follows. Fig. x. The Brafs Ba¬ 
lance A B is ix Inches long, moveable upon the Center 
C, with a Perpendicular Piece B b hanging at the 
End B, and moveable about a Pin at 13, and Hopp’d at 
its lower End h (by the upright Plate G G) from be¬ 
ing thruft out of the Perpendicular by the pufhing Pipe 
FE, whofe lower Point being put into a little Hole at 
H, the upper Wire or Point (when put into another 
little Hole under the Beam at D) is by Means of the 
i Worm- 
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WoruiTpring E F prefling againft the Plug E to drive 
forwards the faid Wire b D, made to puih the faid 
Beam upwards with the Force of the Spring. TSS 
is a Stand, to which is fix’d the Pillar TC that 
fuftains the Balance j and it has alfo a Slit SS to receive 
a Shank of the moveable Plate GG, to be fix’d in any 
Part of the Slit by a Screw underneath. 

Eperiment. 

Hang on B h, as in the Figure. Then let EF be fo 
applied to the Hole H, that its upper Wire hDk may 
go through a little Loop at D fo as not to thruft the 
Beam upwards, but be in the fame Pofition as if it did, 
that by hanging on the Weight W, the Brachium 
B C with B b and F E may be counterpois’d; and then 
the Aftion againft D and H may be eftimated without 
the Weight of the pufhing Pipe. 

Then drawing down the End of the Wire £, thruft 
it into the little Hole under D, and B will be fo pull’d 
downwards as to require the additional Weight of 
4 Ounces to be hung on at A to reftore the Equili. 
bnum, when B H is 4 Inches, B D 3 Inches, and. the 
whole Force of the Spring equal to 10 Ounces. 

I need not here fay, that for explaining the fecond 
Cafe, B b is to be fufpended at D, with the Plate 
GG’ fix'd to ftop it at the Place M to keep it from 
being pufh’d towards T, and that the upper End of 
GF ED k rauft pufh into an Hole made under B, in 
which Cafe the'Weight P muft be hang’d at B to' re- 
ftore the Equilibrium. 
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j\ S. To fhew experimentally that the Force which 
the Spring exerts in this oblique Trufion is equal to 
10 Ounces: Take the Beam A B, which weighs 
4 Ounces, from its Pedeftal C T, and having fu- 
1 pended at each End, A and B 3 Ounces, fupporl it 
under its Center of Gravity by the pufhing Pipe 
E F fet upright under it, and you will Jind that the 
Beam with the two Weights will thru ft in the 
Wire kh as far as /a, the ‘Place which the oblique 
Trufion drives it to. 
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L A Letter to Sir Haas Sloane, (Bart, (R.S.Fr.&ccl 
containing a Befcription of fome uncommon Ap¬ 
pearances obferved in an Aurora Borealis, by the 
(Reverend Ur. Derham, Canon of Windfor, 
and F. ^ & 

Honoured SiR» 

T HE Lumen Boreale is of late fo common a 
Phenomenon, that I fiiould not think it worth 
troubling you with that of Sunday Oft. 13 laft, but 
that I obferved fome very different Appearances of it 
at Redbridge in Hants , near Southampton, where I 
then was on our College Bufinefs. 

About 8 in the Evening of that Day, my Family 
and others at Windfor, faw a confiderable Streaming 
in the North , with fuch bright Lances and Columns 
as ufual. But at Redbridge none fuch appeared, only 
in the North, I obferved a great thick, black Bank of 
Vapours; the Top reaching about zo° above the 
Horizon, without any Convexity or Curvature, as is 
ufual in moft of the Streamings I have feen \ but in- 
ftead of that, the upper Part was indented in many 
Parts, with long bla'ck Pyramids, fomewhafrefembling 
the Streams of the Lumen boreale, the Edges of 
which were gilded with lucid Rays, of the Streaming 
Colour; And all over the Clouds, or Vaporous Bank, 
I difcovered a great Commotion or Difturbance be¬ 
hind them, as if fomething was rolling, or tumbling 
behind them. The End of all thefe Appearances 1 

U expected 
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expe&ed -would have been Streaming * But in Icfs 
than an Hour, the Clouds (which had been pretty 
ftill) began to move to the S. IV. and at la ft obfeured 
the whole Hemifphere j which before was ;ill dear 
enough (except towards the North) to fliew the Stars, 
although befpread with Vapours, like a thin I'og, a 
little inclining to red. 

This Relation 1 thought it convenient to give you, 
and the lllultrious Society, becaufe it may allifk fuch 
as are wifer than my fclf to difeover the Nature of this 
difficult Phenomenon* 

lour much obliged 

Humble Servant, 

W. Derma Me 


ll J remarkable Conformation of the Urinary Parts, 
communicated in a Letter to the Same, by Mr, 
John Budgen. 

I Am advifed to communicate to you a very uncom¬ 
mon Cafe, which 1 met with in my Country Prac¬ 
tice, and is as follows. 

In PilU Com' Surritc, Qckhy vulgo didlff, anno 
3711 nata eft Infantula, cujus in Tcrgo, circa verte¬ 
bras inferiorcs, apparuit Tumor indolens, cutis coio- 

rein. 
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rem, Oviq; columbini raajufculi magnitudinem refe- 
tens, qui cum Puelld tantopere concrevit, ut circiter 
nonum, vel decimum setatis annum, ubi primum con- 
fpexi, Veficam vitulinam, acre diftentam, fed fine 
Cervice, plane reprmfentaverit. Anno prasfeati (viz. 
1718.) Veficm bubulinae magnitudinem aequabat. Die 
2,9 Jan. proxime elapfo in Le&o jacenti difruptus eft 
hie Tumor, a quo multum Liquoris, Mar Urinas pro. 
fluebat. Re perfpcdA, invenimus Tunicas ( 5 c interius 
Materiam mucofam) Ureteres, Venas, 5C Arterias, ta¬ 
les omnino, quales Vefica habere confuevit : nec defu- 
it commercium quoddam cumPartibus internis per fora¬ 
men in vertebris Digitum hominis minorem in Abdo¬ 
men admittens, quod Vafa memorata recipiebat. 
2 0 Die Feb. 1718, horam circiter decimam nodurnam 
obijt Puella •, 5 c fi Cadaver aperire per Parentes, huic 
Rei ftrenue reclamantes, licuiffct, credor quidem in 
Abdomine, Veficse Ccrvicem, 5 c nullam aliam Veficam 
inveniremus; non enim poll ruptum Tumorem vel fc- 
mel minxerat. 

DaP. 3 0 Die Feb. 1718. 

I hope you’ll be pleafed to take this in good Part, 
from, 

SIR, your very 

Varhin&dt* 

humble Servant, 


John Budgen. 

U 2 
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HI. An Obfervation of tlx Eclipfe of tie Mont, hy 
Arthur Dobs, Effc at Caftle-Dobbs mar 
Carriekfergus in Ireland,Feb. the 2^,1728-5?$ 
communicated hy Oliver St. John, EJffoF.Q{.S* 


Caftlc-Dobbi, Feb .the 8r/;, 1728-9* 

Dear S / E, 

H Aving had a fine Obfervation of the Eclipfe of 
the Moon which happened Iaft Sunday Evening, 
I have font you it to communicate to the Royal Society , 
to afeertain our Longitude here, and in other Places 
where it was obferved. 

The Obfervation was made by a nine Foot Glafs. 
Having adjufted a monthly Pendulum Clock by a Me- 
ridian Line on the 30th of Jan. and further corroded 
by the Meridian, Feb. the 6th 1728-9. 

Hours apparent Time. 


p, m. 6 - 27 - o 
29 - 30 

33 - o 

35 - 50 
42 * ^.o 
yo - o 
5"2 - 40 
54 • 20 
5,6 - 20 
f8 - o 


- Penumbra obferved. 

- Moon’s Limb iramerged. 

5 Eaftern Limit of Palus 
£ Mareotis immerged. 

. Mons Climan. immerged. 

- Mons Porphyrites immerged, 

- Infula Mclis immerged. 

1 - Mons Aitna immerged. 

■ - Inf. Sardinia immerged. 

- Inf. Rhodes immerged. 

. Inf. Corfica immerged. 



Hours apparent Time. 


CMons Sinai’s, Eaftern Limit 
p, in. 7 ~ ° ' 3 ° “ " ^ immerged. 

a - o - * MonsSinai totally immerged. 

. 5 Besbicus, Eaftern Limit 

6 ’^o - c immerged. 

ii - 50 - - Mons Herminius immerged. 

13 . jo - - Promontory Archeroulia im. 

C MareCafpium,EafternLimit 

2# X «* O • -S * J 

£ immerged* 

C Palus Masotis, Eaftern Limit 
24. - io - - ■£ immerged. 
zy - 30 - * PalusMaeotis, totally immerg- 
30 - iy - - Moon totally immerged. 
q ^ Moon’s EafternLimb emer- 

9 0 - 3 o - - •£ g e( j near fyjons Acabe. 

13 - o - - Palus Mareotis emerged. 

15 - o - - Mons Climan. emerged. 

13 ~ 30 - - Mons Porphyrites emerged. 

Z9 - 10 - - Mons Sinai emerged. 

33 . 30 - - Mons JEtna emerged. 

49 - o - - Inf. Besbicus emerged. 

„ $MareCafpium,EafternLimit 

10 . 1 - o • - 2 emerged. 

5 - o - - Palus Msotis emerged. 

10 - o - - S A P enum B ra obferved, the 

2 Moon’s Limb emerging. 

11 - o - - TheLimb evidently emerged. 

From the Beginning to the End of the Eclipfe 3 h 44' 


Totally Eclipfed 


38' if 


IV, D* 
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IV. f)e JFrigidce in TPehribus %lfu* AuBore CL "Ki- 
colao Cyrillo [Trim . Med. (Prof. Ncapol. <£s* 
% S. S. 

U S U S Frigid* & Frigidorura in Febribus baud 
recens eft, fed apud Antiquiftimos Medicos mi- 
mime infrequens fuit. In Febribus cnirn calidioribns, 
port Paroxyftni cca/ucb , liberaliorcm Aqu*, vel cujuf- 
piam refrigerantis iiquoris potationem concedebant, qu& 
defervefeente febriii a?ftu, /Eger pi acide conquicfecns 
in criticum fepenumcro fudorem exfolverctur. Ve~ 
ruinFebrcs curare fold uivnt d /Jqitd copioiillime per piu- 
res dies exliibitat, omni fubtrado mcdicamcnto al'unen- 
toque, id quidetn omnino novum cxiftitno ; atque 
non folum infolenter, fed, ut verum fatear, audadcr 
nimis, non multis ab hinc annis hictcntatum, rnetho- 
do, ut rumor fuit, ab Hifpunu, rudi A: itidigcfto 
Commentariolo communicata: qua curandi ratione 
nonnullos ex ipfis Orci faucibus, praxcr omnem cx- 
pedationem, ereptos fub oculis noftris attoniti vidimus. 
H*ferc primfma cauti Medici tant& Aqua* alluvic per- 
teriti: at frequenti felieiflimoque cventuexcitati, tenta- 
bundi primum, mox audaciorcs £adi,quod quiduu ca> 
coimpctu, < 3 c nullo morbi, morbique temporumdif- 
crimiue aggrediebantur,id caut iorem & fmiriorcin me¬ 
thod um rcdegerc: ita ut nulius jam apud nos (it Medi- 
cus, qui Cleophantus ( ut notat flarduinus 

in Minium, Lib. 2.6.) appellni nolir. llujus Mcihodi 
Canones repetiris experiment is confirm,itos expoirnn. 
Magnum e’nim mnedium eft Dbeta Aquea, (hoc no¬ 
mine appcllare libuit) quare in illius adminiftratione, 
z quem- 
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quemadmodbrn in omnium magnorum remediorum 
ufu, accuratiffimis cautionibus procedendum, ne quo<i 
pro /Kgrotantis faiutc inftituitur, illius potius necetr 
moliatur. 

Praecipuus Canon eft, ut poll aliquot horarmi 
a cibo abftinentiam, Ventriculo fcilicet omnino va¬ 
cuo, Aqua nive refrigerata ebibi incipiat, ad librair 
unam vel duas, pro Aigrotantis astate, viribus, aui 
etiam fiti. Eadem copia fingulis horis, aut fecund^ 
qudque, ut tardius, repetenda, eademque noftu di- 
uque, nulla fadd intermifiione nifi per fubrepen- 
tern fortafse fomnum, exlribeatur. A Cibo omninc 
abftinere debent ^grotantes: Experientia enim con- 
ftitit, ilium cum Aqua copiobd permiftum, non folftna 
in Venticuio putredinem concipere, verum etiam ab 
eodem epotae Aquas fubftanuam intici, eamque minus 
aptam reddi, quae facile exiliflima vafcula permeate, 
adeoque in extima fimoi & intima corporis dijici ac 
diffundi poflit, ad prascipitationera be fecretionem 
noxiorum humorum molicndam. Inedia hcec ad plu- 
rcs dies producenda, quoufque fcilicet Febris vel 
prorfus intermiferit, vel ad fummam remiffionem deve- 
nerit, atque fEger identidem de fame conqueri incipiat: 
ft enim maturius exhibeatur Cibus, ftatim Febris fuis 
flipata Symptomatibus iterum recrudefcet. Qnaprop- 
ter nonnunquam ad feptem, imb ad decent be plures 
dies (dummodo ab Aqud non abftincatur) /Egrotantes 
ab ornni alimento prohibemus. Neque ab hac ab- 
ftinentia quidquam metuendum: vel quod ob Aqua; 
frigiditatem, arftioribus redditis cutis fpiraculis, Tranf- 
piratio infenfibilis, adeoque nutritionis neceflitas im- 
minuatur; vel quod Aqua ipfa Nutrimenti Ofticinas 
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affidub praeterfluen?, (i quae inibi font alimentormn re- 
liquid (flint autem Temper impada;) eas fecutn rapiat, 
atque per univerfum Corpus diffundens, nutricationis 
negorio, quoad fieri poteft, confulat. _ Quomodocum- 
que autem fe res babe,it, illud quotidiana praxi con- 
firmatum eft, Cibum cum copiosa Aqufi comtnifceri, 
abfque lummo /Egri periculo, non pofle: ita ut quam- 
primum Cibus ^Egrotanti conceditur, ille vel abfque 
Potu, vel cum exigud Aqua3 potatione exhibendus: 
imo concedendum quoque eft aliquot horarum inter- 
valium a Frigidas potu vacuum, quo commode Cibus 
in Vcntriculo digen queat. 

Hie feligendus tenuiffimus & ut Panis 

puri Aqua codus, Paftilli de mica Panis, Ovum for- 
bile, vel vix ferculum aliquod jurulcntum. H;ec fc- 
mel primum 5c pauciffima, hinc bis in die exbibenda, 
ut fenfitn ad lautiufculum prandium, fervatd tamen 
exigua ccen&, gradum faciamus : omninb verb, 
etiam per menfem Si ultra, carnibus parccndum, 
Cura hujus generis Cibo vefeuntur TEgri, haud Aqure 
valedicendum, fed perada. illius aifutnti digeftione, 
ad duas vel tres potationes erunt cogcndi: quoufquc 
integre devido morbo, corporis vires fenfim rccupc- 
rantes, ad diu exoptatam convalefcentiim perducan- 
tur. 

In hujus autem Curationis curriculo quaxlam accu¬ 
rate animadvertenda funt. Principem locum tenet 
Obfervatio, num Aqua all urnta ficilem libi tranfitum 
paret, an non. Cum Urina:, faltem poft did into val¬ 
lum, copiofiores Sc deeolores fenfim fieri incipiunt; 
tunc Aquam viam fibi facere caspiflfe puta. Nonnun- 
quam prima ftatim die vci fecund^ tertiivc, Alvus 
i folvitur, 
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folvitur, cum ejedione primutn feculentioris faburrasv 
mox variegatorum humorum : hinc fpes major afful- 
get i Febris enim, Alvo foluta, fenfim fe remitti, atque 
fymptomata fedari incipiant. Quod adeo verutn eft, 
ut ft fecundus vel tertius dies excurrat, abfque eo 
quod ventre fccedant iEgri, etiamfi univerfa forte A* 
quse quantitas per Urinas vias foras amandetur j Cly- 
fteribus tamen fuppofitis, < 5 c Oleo Amygdalaruin dui- 
cium per os affumto, iubrici reddendi: craffiores enim 
humores, qui in primis viis continentur, quique Fe- 
brim fovent, vel in Febricitantium corporibus ex 
Morbo produci folent, haud poffunt per cxca Urinse 
fecernicula foras protrudi, fed per amplos Inteftino- 
rum tubos funt eliminandi. Adde, quod exantlatis 
primis dudibus, facile poterit Aqua in ultimos Cor¬ 
poris receffus trajici, atque Sanguini, aliifque fecun- 
dariis didis liquoribus medicinam facere. 

Si verb accidat ( accidit autera faepe) ut Parotides 
appareant, vel cum ipfis Alvi vel Urin* excrementis 
purulentum quid intermiftum obfervetur, quod evi* 
dens indicium eft maturi 3c rupti jam Abfcefsus - y haud 
ab Aquaj exhibitione furperfedendum, fed eadem 
urgendum magis eft. Una enim Aqua, qua? ftag- 
nantesin internis partibus humores ad externas depel- 
lere, colledos ad maturationem perducere potuit, vim 
quoque habebit eofdem per varia Corporis fecernicula 
integre deturbandi, atque partes Abfceffu prehenfas a 
necroji prasfervandi: quemadmodum fepiffime in Praxi 
vidimus. Praxis tameri eadem nos docuit, abfceftus in 
Cerebro & Thorace fados non adeo facile Aquas ufu 
fuperatos effe : etfi non paucos vidimus, Pure e nari- 
bus, auribus, ore, Si tufli quoque e pulmonibus edudo, 

X integre 
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integre fanatos. Solemus proinde cum talium fyinp- 
tomatum figin fupcrvrniunqhaud Aqua; pnefidium ref. 
puerc ; fed fi fomnolcnti evadmt M%n , Vdicantia, 
vcI alitul Phajniginatnn genus applicarc : aut (I difH- 
cult ife fpirandTcxcrceantur, Oleum ex Amygdilis 
dulcibus rccens expreflum prop in are, vel Aqumn ipfun 
ex frigida tepidiufculim reddere. Non raro inlbpcr 
accidif, ut pritnis pnefertim Aquce di.eta; diefcus, vomi- 
tu?, 6c quidem vehement, fuperveniat; quo li hctcro- 
genei humores, ut fieri foier, ejiciantur, pro bono ha¬ 
bendum - 3 ceffat enim cum /Egrotantis levamine, poft- 
quatn venticulus onmino oxoneratus fit. Qjiod fi 
Aqua ipfa vix epota evomalur, ad iterutas Sc frequenti- 
ores potationes /Eger cogendus: etenim Aquara vo¬ 
mit u rejedam maiigni humores fubfequi folent. Con- 
ftanter item & afiidub Aqua eft exhibenda, fi Singul- 
tns fuboriatur: hunc enim qucmadmodiim ab Aqua 
excitatum, ita ab AquA continentur epotfi compcfei ob- 
fervamus. Sudor verb fiFrigidam potanti fupervcniat,fo- 
Jet vires exfolvere, non fine magnovita: difcriminc ; Id 
quidem paradoxon videri poterit iis, qui ex Frigidm in 
Febribus potu fudorem expedant, in quo magnum do- 
mini Hancock Febrifitgum confiftere feimus. At in di- 
ait* Aque* ufu,fifudor fuperveniatfis cohibendu%Aqu;l 
adhuc frigidiori & copiofiori exhibit;!, /Egrique corpus 
remotis ftragulis,vcntihbro, Sc perfiatu condavis refri- 
gerandum : funt qui & nive ipfd contriti confpcrge- 
re audent. 

Maxima porrb in Aqua; ufu Mcdicorum crux eft* 
ciim Aigri vel delirio, vcl Lethargo, vel fuimnd vi« 
rium abjedione affedi, ad Aquam juftd copid c\ fre¬ 
quent] 4 bibendam impares redduntur, r Func quidem 

omnis 
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omnis adhibenda eft induftria,ut poftrcraum quod illis 
reftat remedium, nempe Aqua , exhibeatur : Quod 
a delirantibus vi 6c minis, a valde debilibus & confo- 
pitis Nive in os intrusd, per fas 6c nefas, nonnunquam 
extorfxmus. 

Poft expofitam Aquem diastse methodum, 6c quomodo 
fymptomatibus iTncpMvopems occurrendum fit, reliquum 
eft, ut quibus in Febribus, 6c quo iliarutn tempore ad 
hoc prsefidium deveniendum fit,exponamus. In principio 
fane Univerfali Febrium haud opportunum eft ftatim 
Aquamarripere: quum enim tunc temporis cruda 6c craft 
fa fint omnia, haud jure fperesa copiosa Aqua peccantes 
humorespoffe vel fecerni vel exturbari. Secus in Morbi 
ftatu cfim omnia exacerbata funt, <3C f, vo<rog dy9i&, ut_ ait 
Hippocrates *cum nempe iEger ad maximum pericu- 
lum perduftus eft, Aquae prsefidium opportunum lo¬ 
cum habet : tunc enim materia Febrim fovens ex di- 
utind ebullitione,particularum contritionem quandam, 
vel, fi mavis, aliqualem cocftionis umbram adepta, po- 
terit copiofe Aquas exhibitione, illiufque cum huino- 
ribus corporis permiftione veluti pracipitari, fecerni, 
atque qud data porta evacuari. Hinc igitur faspe ac- 
cidiffe vidimus, ut fortunatiiis evaferint, qui in ipfo 
veluti mortis agone conftituti ad hoc extremum prae- 
fidium,tanquamad facram anchoram confugere. Hoc 
monitum negligentes audaculi quidam Medici, Aquam 
in Febrium principio, vel incremcnto exhibentes, in 
ma-xima pericula, & mortem ipfam, ^gros deduxere. 
Non inficias taraen iverim, in Febribus Biliofis, feu 
tenues humores pro caufd agnofeentibus,. non infelici 
aufu, Aquam quandoque in ipfo principio exhibitam 
effe : 6c ratio ex fupra dictis evidentiflima eft. 
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InFebribus igiturAcutis,Malignis,6c lethalibus omnis 
generis, quo tempore opportunum videbitur, quod a 
maximo iEgri periculo ftgnificare folet, ad disetam 
Aqueam deveniendum. Nam vel Febres tales funt, 
ex quibus ad concretionem tendit fanguis ; & tunc 
Aqua copiosi cum eo permifta facile poterit fluidam 
naturam fere amiflam iterum recuperare : Vel ex Fe- 
bre fanguinis maifa ad nimiam tenuitatem, cum fpi- 
rituura exfolutione vergit; atquehoc cafu Aqua, pras- 
fertim frigida, falia acria fanguinem diifolventia fol- 
vere Sc retundere potis erit. Unde phoenomeno lux, 
cur fcilicet frigidum jam redditum Febricitantis Cor¬ 
pus ex frigid* potatione veluti miraculo incalefcat. 
Sive enim fanguis ex perniciofo fpirituum eflluxu con- 
crefcere incipiat, five ex nimia illius di^Tolutione fpi- 
ritus evolent; Temper frigid* copia cum iilo permifta 
(accedente quoque pororum cutis conftri&ione ) asque 
fpirituum diflipationem prohibebit, adeoque Calor 
amiffus revocabitur. 

Hinc illud hie inculcandum, quod a principio infl- 
nuavimus, Aquam non nifi nivatam Febricitantibus 
praeferibendam : primum enim frigida fe copia in- 
gurgitant iEgri, qu* operi neceifaria eft, calidam verb 
refpuere poft primas potationes folent; praeterea ab 
Aquas frigiditateVentriculi Fibris vis major elaftica acce- 
dit, qui propelli inulteriores vias ufque ad fanguinem 
ea facile poffit; contra tepefeens fibras eafdem ad ato- 
niam difponens, fui -mole ventriculum inflat, pondere 
premitacanxium reddit. 

Haud tamen diflimulabimus, nos quandoque non 
frigida®, fed calentem Aquara praeferibere: cum fci¬ 
licet Puknonum £c Vifcerum Inftammationes Sc do- 
lores cum Febribus copulantur : veriti ne frigidum 
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partes phlogofi prehenfas ad vhfucnv difponat. Ve- 
p'im negare minim e poffumus in his cafibus non. 
nunquam ad frigidiufculam, etfi non nivatam, tranfi- 
tum fieri : cum nempe, tepentis Aquas faftidio af- 
fedi iEgrotantes, iliam aiTiduo bibere renuunt. Sa- 
tins enim efte reputamus, multam frigidiufculam, 
quam paucam tepentem, fed operi imparem mini- 
ftrare. 

Juxta hos canones (quos Experimenta faspius in- 
ftituta, 8 c Ratio poftmodum, fi non invida, faltem 
non omnino infirma fuafit) Diasta Aquei in Febri- 
bus multoties ufi, felices eventus notavimus, ut 
AW ov pzv 8 S'eop vere fateremnr. Nonnunquam tamen 
pnecqncepti fpe fruftrati fumus, quod a Medicine 
fortuna, prasfertim in magnorum Medicamentorum 
adminiftratione, non abhorret: nil enim adeo certum 
in ilia eft, quod fallere etiam accuratiftimos Pradicos 
fcepe non poffit. 

Hucufque de Frigidas ufo in Febribns locuti fumus: 
verumtamen Hint 8 c alii Morbi, in quibus Aqueatn 
diastam, & non fine iEgrorum emolumento, analo- 
gifmo quodam dudi tentavimus. Tales font Diarrhoea, 
Dyfenteria, imo & Coeliaca, 6 c Lienterica affedio: 
tales font Ifchuria Renalis & Dyfuria: tales Cardial- 
gia Sc Cholera Morbus, Hypochondriaca 6 c Hyfterica 
affedio: nec caremus exemplis Hydropis (quis cre- 
dat >) copiosa Aqua epota curati : releratis nempe 
coecis Renum & AIvi viis e quibus & Aqua & ferolus 
latex ubcrtim effluxit. Imo & falutarem Aqueas 
Disetx ufum experti fumus in Variolis, fed in tertio 
illarum ftadio, ad necem iEgris tendentibus ,ex Abfcef- 
fibus in cerebro & Pedore formatis: quo remedio 
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io^entem puris copiam e naribus 8 i ore excerni Vi¬ 
dimus. Haud tamen in omnibus his Morbis Aque- 
am Distam, hoc eft, Aquam folam, omni interdido 
Cibo, adhibemus ; fed in Chronicis larga frigidae 
poratione quatuor horis ante parcum prandium, at- 
qne altera ocfto horis a prandio, contenti dfe ft> 
lemus. 

Hsec quidem fumcere putavi ad meum propoli- 
tum : unum tamen poftremo animadvertendum ap- 
prime effe duco, quoad Aquae frigidas exhibendae 
copiain ; gravius fciiicet delinqui, ft minori quanti- 
rate propinetur, quam ft excedenti. Quum enim eo 
fine Febricitantibus in yalde anffipiti ftatu conftitutis 
Aqua exhibeatur, ut in omne Corpus diffufe, meatus 
referet, liquoribus motum & tenuitatem naturalem 
impertiatur, ac membrorum omnium calorem robur- 
que foyeat; id praeftituros nos fruftra pollicebimur, 
modicam proxinantes Aqua quantitatem, quae in 
Ventriculo & primis Vifceribus moram trahens, tan- 
tum abeft ut poffit ulteriiis progredi, ut potius cum 
noxiis humoribus ibi ftagnantibus permifta, illorum 
putrefadionem promoyeat, fEgroque perniciem mo- 
liatur. Opus igitur eft, ut maxima quantitate & fuc- 
ceftive ingeramr, ad hoc ut copia viam ftbi paret, 
& velati alluvie Corpus uuiverfam inundet. Id au- 
tem eo audentius profequendum, ft poft primam 
tranfadam diem, tranfitus Aquae figna per Urinam vel 
alvum apparuermt. Eo enim Aquam reliquis Re- 
mediis fecuritate praeftare putamus, quod tametft 
nonnuIlaMedicamenta poflenr fortaffe maximos Mor- 
bos debellare ft excedenti dofi exhiberentur, veluti fti- 
bium Diaphoreticum, Bezoarticum, & fai volatile 
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quodcumque, & ipfum Vinum generofum copiofe epo- 
tum; verumtamen quis non videt,ex ipfa excedenti dofi 
maximum vita; pcriculum, debiiibus praderrim JEgro- 
tantibus, imminere ? fcla Aqua innocentiffima & 
turiflima videtur : vix enim iEger eft adeo viribus 
deftitutus, qui uberrimam Aquas copiam fuftinere 
non valeat. Hinc haud ttx.P jutiSoS'ov fa&um puro, 
ft eriam cum defperata res eft, &jam conclamarum, 
Medicus fado prognoftico, & expofita quidlibet au- 
dendi occafione, Aqueam Diastam, erfi contraindi- 
catum remedium, ft non prcecipiac, fakem permit- 
tat: nonnunquam enim improvifis Nature Modis, 
defperaros jam iftgros ex infperato ad falutem rediifle 
vidimus: ut pro fano confilio iiiud habendum fir* 
fatius efte anceps remedium experiri, quam nuilum. _ 
Hasc font quae apud noftrates de Aqua; in Morbis ufu 
experiri ufo venit, quo nullum familiarius per vulgi 
ora nunc fertur ffigritadinutn omnium remedium : uc 
noftris his temporibus aptari commode poflit Verfi- 
culus, quern de Euripde a veneris cruciaribus, ope 
Clyfteris maris Aqua parati, liberato, refert Laertius: 

C H SraAadJa tAitmv eatopcanuv y&x# 

An ftmile accidere poflic in fiigidioribus Regioni- 
bus (de quo haud defperem, nam etiam hyberna tem- 
peftate tales per Frigidam Curationes hlc fehciterpro- 
fequimur ) videant accuratiflimi Viri, qui in Boreis 
Terra; plagis, non fine maxima laude & fortuna fa- 
ciuntMedicinam. Neapoli Calcndis Januaries, Anno 

1719. St. V. „ . x , 

Nicolaus Cyrillus in Reg. Univ. Neap. 

Prim. Med. Prof. & Reg. Soc. Leg. Socius. 
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V. A port Account of the afferent Kinds of Ipe- 
cacuanha, by Dr, Douglafs, Med. (ftegin.Extr. 
& S, S, 

I beg Leave to take up a fmall Part of this honou¬ 
rable Society’s Time, in laying before them fomc 
Specimens of that celebrated vomiting Root, whe¬ 
ther truly, or falfly called Ipecacuanha, which I keep 
in my Collection of the Materia Medica ; together 
with a few Obfervations concerning their outward 
Appearance, by the Help of which the feveral Kinds 
thereof may be diftinguilhed from one another ; and 
an Account of what I have hitherto baen able to 
learn concerning the true Places,of their Growth. 

The firft general Divifion of thefe Roots muff: be, 
as has been already hinted, into true and falfe ; and 
each of thefe may be again lubdivided into feveral 
Species, the diftinCfcive Note of which is principally 
taken from their Colour. 

Of the true Ipecacuanha I have four Kinds, Black, 
Brown, Grey, and White; -but I cannot pretend to 
determine ’ whether they belong to different Plants, 
or are only Varieties of the fame Plant owing to the 
Soil in which they grow, as is affirmed by our wor¬ 
thy and learned Prefident Sir Hans Sloane Baroner. 
And as thefe Roots are never imported to us entire, it 
is impoffible to give any certain Defcription of them 
in that State. 

However, by comparing the feveral dried Pieces 
as we have them, we may very probably conjecture 

that 
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that a ihort radical Trunk defends from a Cautis , 
and is afterwards divided into feveral large Branches, 
and thefe again into fmaller ones, in different Series, 
with minute Filaments or Fibrillas going out from them. 

Each Piece is made up of two general Parts, an 
Outer or Cortical, and an Inner or Fibrous, which 
like a- white Nerve, or fmooth compact Fafciculus of 
woody Filaments, runs through the Center or Axis 
of the . Roots, and perhaps enclofes within it a fmall 
Medulla or Pith, which however is hardly difern- 
able by the naked Eye. 

The Cortical .Part is corrugated by two Sorts of 
Wrinkles, one fuperficial, confifting either in circular 
Rings or little Knots which do not go quite round; 
tiie other penetrating into its Subftance, being deep 
Incifures or Fiffures reaching all the Way to the Nerve. 

What Lengths thefe Roots are of when taken out 
of the Ground, cannot be determined : I have met 
with fome Pieces above nine Inches, many above fix, 
but the greateft Number are ftill fhorter. 

We find them bent, wreathed, and contorted into 
all Manner of Figures; and indeed few Pieces are al¬ 
together ftraight for any confiderable Length. 

What lias been hitherto faid, agrees to all the true 
Ipecacuanha-roots ; but feveral other Things are ftill 
to be taken Notice of, in which they differ. 

The Black Sort is the fmalleft of the four, very 
hard, and the Fiffures wide and numerous. The put- 
ward Colour of the Cortex is not equally black in all 
the Pieces of this Kind, and its inner Subftance, as 
well as the Nerve, is moftly white, tho* not always 
in the fame Degrees. 
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The Brown Sort is larger than the Black, the Fif- 
fures at larger Diftances, the inner Subftance of the 
Cortex darker, and the external Colour has feveral 
Degrees of Rednefs in the feveral Pieces. 

The Third or Grey Sort is foraetimes found of a 
darker, fometiraes of a lighter Colour, and the Inner 
Subftance of the Cortex is Brown ftreaked with 
White. It is much larger than the black Sort, many 
Pieces being above a quarter of an Inch in Diameter, 
but the Nerve is fmaller in Proportion to the cortical 
Part. 1 have met with few Pieces of this Species 
above five Inches in Length; but, as I already obferv* 
ed, nothing can be concluded from thence as to the 
Length of the whole Roots. 

The Fiffures are here llili fewer than in the brown 
Sort, and in fome Pieces fcarce any are to be met 
with. The fuperficial Corrugations are various in 
different Roots, fome being almoft wholly fmooth, and 
m others the Wrinkles rather longitudinal than cir¬ 
cular. 

The white Kind, as far as I can judge by the 
.fmall Sample which I have of it, is of very differ¬ 
ent Sizes, fome Pieces of it being larger than any of 
the grey Sort, and the reft much lefs. The whitifh 
Colour of the Cortex is mixed with a yellowifh Caft, 
and the nervous Part is very large in Proportion to the 
reft. Very few Fiffures are to be obferved therein, and 
hardly any reach fo deep as the Nerve. The other 
Corrugations are likewife very fhaliow, and moft of 
them longitudinal; but it feems to be more knotty 
than the other Kinds, and thefe Knots I take to be 
owing chiefly to the Fibrilla which go out from the 
jarger Branches of the Roots. The 
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The Loci Natales, or true Places of Growth of 
thefe different Species of Ipecacuanha have not as yet 
been.fully fettled. 

The Black Sort is hitherto known to come only 
from Brafile , whence we get it by the Way of Lip 
bon, and fome of our Druggifts for that Reafon di* 
ftinguifh it by the Name of the Bra (tie Root, 

About the Brown Sort, I am informed by Dr, 
James Houfion , who refided for feveral Tears in 
New-fpain, that it grows plentifully at fome Diftance 
from the City of Cartagena in the Kingdom of New 
Granada ; from whence it is frequently fent in Sa- 
roons or Skins, containing ioo Weight, to Jamaica, 
and fo to England ; where it is certain we have had 
it of late Years in great Abundance. 

The Grey Ipecacuanha is with us preferred to all 
the reft, and by far the raoft generally ufed when it 
. can be had. It is faid by Authors to grow in Peru , 
from whence we get it by the Way of Spain, it being 
brought from Peru to Porto-Bello, and from thence 
into Europe, by the Spanifh Galleons. Some Par¬ 
cels thereof are likewife probably fent from Porto - 
Bello to Jamaica-, for we are certain that it has fome- 
tiraesbeen imported hither from that Iiland. By fome 
Specimens that were brought me by Mr. Lightbody , 
an ingenious Surgeon, from St. Thome, a Portuguefe 
Aland under the Equinodial, whither they werefent 
diredly from Brafile, it is evident that this Species is 
likewife a Native' of that Country, and therefore muft 
either have been included by Pifo under one of the 
two Species mentioned by him, or elfe difcovered fince 
his Time. According to Father La Bat , in his late 
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Voyage to the Iflands of America, this Species grows 
alfo plentifully in Martinko, where for many Years 
pall it has been ufed by the Inhabitants. 

The White Sort, called by the Portuguefe , Ipeca¬ 
cuanha Blanca, is faid by Pifo to grow in Brafile, 
and if we may believe Father La Bat , it is likewife 
found in Mantinko. 

Thele are the four Kinds of true Ipecacuanha which 
have hitherto come to my Knowledge j but I have met 
•with two other Roots to which that Name has been 
faifely aferibed, which from their outward Colour I 
Ihall call White andReddifh Brown. 

The White Sort agrees pretty much both in Colour 
and Surface with the true White, but it is not near fo 
knotty. It is likewife confiderably larger in Size, 
Rraighter and fofter to the Touch. 

The Brown Sort is of a deeper Colour than the true 
Brown," and many Pieces thereof have fome Mixture' 
of Red (from whence it has been fometimes called 
Red Ipecacuanha') and the inner Subftance of the Cor* 
tex enclines to a reddilh Yellow. The Pieces thereof 
are much longer than any of the former Sorts, fome 
of them measuring fixteen Inches, and they are of a 
Size between the Black and Grey. The Filfures 
are at greater Diftances from one another than in the 
true Brown, and the Spaces between them muchfmooth- 
er. In a Word, though this Root when mixed with the 
true Brown, to which it bears the greateft Refem* 
blance, may eafily be confounded therewith; yet 
when they are attentively compared, their whole Ap* 
feasance fuffiriently diftinguiflies them. 


Dotli, 
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Both thefe falfe Kinds were brought me from Ma¬ 
ryland in I7xj, by one M. Seymour a Surgeon, who 
informed me that they grow there in great Plenty, 
being called Ipecacuanha by the Inhabitants, and ufed 
as a Vomit by thofe of inferior Rank. I have fince 
that Time received a Sample of the Brown Sort, taken 
from a Parcel which lay in the Cuftom-houfe, above 
twelve Years ago, and called by the Name of wild 
Ipecacuanha. . 

The forementioned Illuftrious Sir Hans Sloane 
did me the Honour to inform me that this falfe Brown 
Kind was the fame that was formerly fent to him 
from Virginia for the true Ipecacuanha , and which 
he afterwards difcovered to be the Root of a poifon- 
ous Apocynum defcribed by him in his Natural Hi- 
fiory of Jamaica ; in which Ifland it is very com¬ 
mon, and likewife in Ne'W-fpam, , as appeared to 
him by the Specimens fent him by his’Correfpondent 
Dr. Burnet. 

In his Introdudion to the fecond Volume of that 
excellent Hiftory, he has obliged us with a very full 
and diftind Account of what he had learned from his 
Friends abroad, concerning the pernicious Effeds of 
the feveral Parts of this Plant, and of the great Pains-he 
was at to prevent its being brought into Ufe in this 
Country, which was then very much to be apprehend- 
ed. Helvetius’s Name will always be mentioned 
with Honour for the great Share he had in rendering 
the Ufe of the true Ipecacuanha common in Europe ; 
and I cannot think that Sir Hans Shane deferves a 
much lefs Degree of Praife for having deteded this 
falfe Kind, which was- infenfibly creeping into Ufe, 
z - the 
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the Effe&s whereof might otherwife have proved 
as fatal as the other is found to be beneficial. 

I have only to add, that this poifonous Kind of A- 
pocynum is now cultivated by feveral curious Per- 
fons about London , and that I < defign with all con¬ 
venient Speed to prefent this Society with a particular 
Defcription thereof, taken from a Plant which I had 
iaft Summer growing in my own Garden. 


VI. An Account of a ©oo4. entltulei^ Hefperi Sc 
Phofphori Nova Phenomena, Au~ 

Bore Francifco Blanchino 5 by John Hadley, 
Efy: % S. V. VrceJ. 

T H E Defign of this Treatife, is to give an Ac¬ 
count of fome new Agronomical Difcoveries re. 
lating to the Planet Venus, which the Author difpo. 
fes under four Heads ; viz. 

i. The Defcription of the dusky Spots obferved in 
her Disk. 

i. Her Rotation round an Axis, the Pofition of 
which is determined by the apparent Motion of 
thofe Spots, together with the Time of her Re¬ 
volution. 

3. The Parallelifm of that Axis to it felf in all Parts 
of the Planets Orbit. 

4. Obfervations in order to determine the Horizon¬ 
tal Parallax of Venus, and confequently thofe , 
of dig Sun-and other Planets. 


He 
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He takes Notice of five remarkable Spots in her 
whole Surface, the two fmallefl: of which are placed, 
one near each Pole, the other three lie along tlie ALqua- 
tor, and cover good Part of a Zone, extended to about 
30 Deg. of Latitude on each Side. He reprefents 
‘ them to be much like the larger dark Spots in the 
Moon, which are ufually called Seas, but confiderably 
fainter, fo as not to be eafily difcernable even to a fharp- 
lighted Obferver, without the Affiftance of a Tele- 
fcope, capable of reprefenting diftin&ly the Planet 
under an Angle equal at leaf! to that under which 
the Moon appears to the naked Eye, and with an 
Aperture of 3 or 4 Inches of the Roman Palm. He 
then proceeds to give the Defcription of a Machine 
contrived by him to reprefent to the Sight the Mo¬ 
tion of the Earth and Venus in their Orbits, and by 
the Means of a Lamp placed in the Center, to fliew 
the Phafes of the Planet, and Appearance of the Curve 
Lines defcribed by the Revolutions of the Spots 
round the Axis. 

This Revolution^ he makes greatly different from 
thofe of the Earth and Mars (the two Bodies next 
in order of the Planetary Syftem) both in the Pofiti- 
on of the Axis and Time of the Period. He places 
the Cohrus Soljitiorum^ot Plane, pafling through the 
Axis of the Planet and Tropical Points of its Orbit, 
about the aoth Degree of Leo and Aquarius, and gives 
■ the Planes of its ^Equator and Ecliptick an Inclination 
to each other of about Degrees. He determines the 
Time of the Revolution to be about aqDays and 8 Hours, 
inftead of 13 Hours, as it has been generally taken to 
be from fame Obfervations made by Mr. Cajftni in 
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the Years 1 666 and 1 66j, but which he himfelf did 
not feem much to rely on. Now, both thefe Periods 
may be very confident with the fame Obfervations, 

. provided that one of the Obfervers did not continue 
his Obfervations for any conliderable Time at once. 
For if the exact Situation of any Spot be obferved 
at any given Hour one Day, and at the fame Hour 
the fucceeding Day be found advanced about if De¬ 
grees or 3? of the whole Revolution^ may dill remain 
doubtful, whether the Spot has moved only thro* thofe 
if Deg. in that Day, or has made one or more en¬ 
tire Revolutions befides in that Time. This the Au¬ 
thor was aware of, and therefore waited for an Oppor¬ 
tunity of attending to the Motion of a Spot as long 
at once as the Vicinity of Venus to the Sun would ad¬ 
mit of. Accordingly, Feb. x6, 1716, a little after Sun- 
fet, he obferved a Spot near the Center of her Disk, 
where their Motion is mod perceptible in alhortTime, 
and about 3 Hours after, perceived the fame Spot not 
fenfibly removed ; from which he concluded, the Pe¬ 
riod of its Revolution could not be fo fliort as one Day, 
fince, if it were fo, the Change of Place of the Spot 
mud have been very fenfible in that Time. It were 
to be wifhed the Author had had Opportunities of con¬ 
firming this Period by more Obfervations, efpecially 
fince it was neceffary to begin them foon after Sun- 
fet, and continue them till Venus was near the Hori¬ 
zon*, the Strength of the Twilight in the firft Cafe, 
and the Thicknefs of the Atmofphere through which 
the Planet mud be feen in the latter, reaching the 
Obfervations very difficult. 


The 
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The next Article of his Obfervations, is the Con¬ 
tinuance of the Axis in the fame Parallelifm, through 
the whole Orbit of the Planet. This is fo neceffary 
and obvious a Confequence of the eftabliihed Laws of 
Motion, that there needs no more to be faid about it. 

The 4th Article contains an Account of fome Ob¬ 
fervations made to determine the Parallax of Venus 
in the Year 171 6 ; The Method he ufed for this Pur- 
pofe, was to take the feveral Difiances of Time be¬ 
tween the Appulfe of the Limb of Venus and of Re¬ 
gains (which Star ftie pafs’d by about that Time) to a 
horary Circle very near the Meridian, and to another 
about 6 Hours after, which he meafured by the Pul¬ 
fes of a Watch, of which 143 went to 1 firft Minute 
of Time. He likewife obferved the Alteration of thofe 
Diftances taken at the fame Hour feveral Days one af¬ 
ter another, and allowing a proportional Alteration for 
the Time between the two Obfervations, he com¬ 
puted what the Difference of their right Afcenfion 
ought to have been in the latter of them, if there 
were no Parallax } then comparing this Diff.rence 
with that obferved, he concluded the Difagreement to 
be the Parallax of right Afcenfion. This Method 
the Author feems to depend on fo mu h, as to thin c 
that an equal Degree of Exadnefs is hardly to b ■ 
expeded from any other hitherto pradifed: But if 
we confider that the whole Parallax of right Afcen¬ 
fion amounts by his Obfervations to no more than 4 
Pulfes of his Watch, and that he allows a Poffibility 
of an Error of near one of thofe Pulfes in taking each of 
the TranfitSjit is evident that if fuch an Error be adually 
committed in each of the Obfervations on which the 
finding of the Parallax depends., and all of them hap- 
1 Z pen 
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pen to confpire the fame Way, the Refult of all to* 
gether may poffibiy be greater than the whole Paral¬ 
lax found. Upon the whole, he makes the Horizon¬ 
tal Parallax of Fenus at that Time to have been 24" 
%d\ and that of the Sun 14" 18'" ; but as he takes no 
Notice of the Latitude of the Place in deducing the 
Horizontal Parallax from that of right Afcenlion, 
they both ought to be encreafed on that Account by 
about f, or in Proportion of 3 to 4. If therefore 
there be no other Miftake in his Numbers, the Ho¬ 
rizontal Parallax of the Sun, as deduced from his Ob- 
fervations fhould be about 19". 

He concludes with giving fome Cautions to thofe 
who may attempt hereafter to repeat thefeObfervati- 
ons, both in Regard to the Time proper for it, and the 
Choice and Conftitution of the Telefcope to be made 
ufe of. For greater Eafe of the Obferver, there is at 
the End a double Table, containing the Heliocentric 
and Geocentric Motions' of Fen us for eight Years; 
after which Space of Time, the Earth 'and Fenus re¬ 
turn very nearly to the fame Situation. In this Table 
he fays are marked the moft convenient Times for ob- 
ferving ^ but thefe Marks, by fome Overlight, are omit¬ 
ted in the Table. 

For a Telefcope of 100 Roman Palms he allows an 
Aperture of 3 or 4 Inches of that Palm, with an Eye- 
glafs whofe focal Length may he from 7 to 11 of 
the fame, but what he directs in longer Inftruments 
to increafe the Breadth of the Aperture and focal Length 
of the Eye-glafs in the fame Proportion with the In- 
ftrufnent, muft certainly be the Effect of fome Mi¬ 
ftake : For in this Cafe, a longer Telefcope will mag¬ 
nify no more than the fhorter, but only have the 
% Strength 
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Strength of Light in the Objed eticreafed in Pro* 
portion to the .Square of the Length. 

At the End of the Treatife is fubjoined a Letter 
from the Reverend Father Melchior a Briga , Scr. to 
‘ the Author, giving an Account of fome former A ^ opts 
to difcover the Revolution of this Planet round its Ax- 
• is, by Mr. Caffini, De U Hire , &c. confiding chief, 
ly of an Ex trad of a Letter from Mr. Cajjhii to Mr. 
Petit, printed in the Journal des Sfavails, 1667, 
Tom. ii. Edit. Awfl. The ad and 3d Figures which 
are referred to in this Letter, are inverted by the En¬ 
graver, who copied them from the Original. 


VII. Oh/emtions on a Treatife wrote by Monj* 
Helvetius of Paris, defined to pro've that the 
. bungs do not divide and exfpand the Blood, but 
that on the contrary , they cool and condenfe it. 
By F. Nicholls* M. B. Brd. AnaU Oxo a & 

F.% $•. 

T H E Matter in Queftion between the Author and 
Signior Michettotti is, whether the Lungs cool 
and condenfe the Blood, according to the Opinion of the 
Antients, or whether they mix, attenuate, and of Confe- 
quence expand it, according to the Syftem of Dr. 
Pitcairn. 
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The Author, in order to fupport the Opinion of the 
Antients, brings feveral Arguments to confute the Sy- 
fiem of Dr. Pitcairn: The mod confiderable of which 
(and which indeed he makes his Argumentum cruets) 
is, that the right Auricle and Ventricle being confider- 
abiy larger than the left Auricle and Ventricle, and 
the pulmonary Artery having a larger Capacity than 
all the pulmonary Veins taken together, the Blood muft 
evidently occupy a greater Space before than after its 
PafTage thro’ the Lungs \ and becaufe the Difference 
in the Capacity of thefe VeiTels cannot be ballanced 
by any Increafe of the Velocity, he concludes, that 
the Blood is not attenuated and expanded, but muft be 
condenfed in its Paffage through the Lungs. And this 
the Author conceives is done by the Air, which (as a 
Fluid relatively cold ) muft cool and condenfe the 
Blood, to which it is fo nearly applied in the Action 
of Inspiration. 

Had the Author of this Treatife been contented 
with fupporttng the Opinion of the Antients, without 
endeavouring to fubvert theSyftem of Dr. Pitcairn* 
he would probably have found many Advocates for his 
Do&rine, and few Oppofers. _ . 

That the Blood is cooled by the A&ion of Infpirati¬ 
on, is a Matter of which I believe few Phyficians 
doubt, when they confider that in Inflammations of the 
Lungsj nothing is more earneftly defired than the 
‘ breathing cool and frefh Air, nor does any thing more 
evidently conduce to the Cure of thefe and other Inflam¬ 
matory Difpofitions, than the life of frefh Air. But 
'that this is the foie Ufeof breathing, or that this cool¬ 
ing Power can over-balance the Expanfion from the 
Action of Expiration, is what I can no ways conceive. 
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If we confider the State of the Blood at its Return 
to the Heart, and how careful Nature has been, not to 
ufe this Blood for the Nouriihment of the Lungs be¬ 
fore it has palTed through the pulmonary Vein and Ar¬ 
tery (though it would in that Cafe have been as effe&u- 
aliy cooled in the Bronchial Arteries as in the pulmona¬ 
ry Veflels) we are naturally led to believe, that it is 
jfome other Quality which has rendred it improper for 
Nourilhment, and which is to be deftroyed by the 
A&ion of the Lungs. 

I have before allowed, that it feetns almoft evident 
that the Blood is cooled, and of Confequence condenf- 
ed in the Adion of Infpiratio'n ; but for the Reafon 
mentioned, and from confidering the Strudure of the 
Parts fubfervient to breathing, it feems equally true, 
that the Blood is mixed, attenuated, and confequently 
re-expanded in the Action of Expiration. I fhall now 
confider whether the Action of Infpiration fo far over¬ 
balances the Adion of Exfpiration, as to condenfe the 
Blood into a lefs Bulk than it had before its Paffage 
through the Lungs. 

The accurate Santorini of Venice , in the 8th Chap¬ 
ter and 3d Sedion of his Obfervations, has carefully 
examined the Fad as ftated by Monf. Helvetius ; 
and finding it true in that one Subjed, as to the Au¬ 
ricles and pulmonary Veflels, but falfe as to the Ven¬ 
tricles, he proceeds to prove that this Difference in 
the Capacity of the pulmonary Veflels, could not be 
defigned on Account of the Blood’s being condenfed 
in its Paffage through the Lungs} becaufe, if fo, the 
right Ventricle ought to have been larger than the left 
Ventricle ^ and the pulmonary Artery ought, not on- 
ly to have been larger than the pulmonary Veins, 
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but it ought likewife to have been larger than, or at 
leift equal to', the two Verne Cava \ whereas in his 
Subjed, the two Vena Cava were to the pulmonary 
Artery, as 2,18 to 188. 

In the mean time, he recommends the repeating the 
Enquiry to other Anatomifts, as doubting whether 
the Fad is confhntly fo in healthy Subjeds. Ut ca- 
teri rf'iligent lores Anatomic} difquirant ittritm ea 
firma Cf perpetuafmt < an in corporibus hitegris , 

As fuch an Enquiry may be of Confequence, not 
only in fettling the Point in"Queftion, but in explain¬ 
ing other Parts of the Animal QEconomy, I doubt 
not but it will be agreeable to the Society, and the 
rather, becaufe the Subjeds from which I have taken 
the feveral Calculations, are here produced hefore the 
Society, and fubmitted to a Re-examination, if de- 
fired. 

The Meafure which I have here ufed is the 113th 
Part of an Inch. 

I have taken the Triple of the Diameter for the 
Periphery, and computed the Area by multiplying 
the neareft whole Number to f of the Diameter 
into the Periphery. Though this Method is not fuf- 
ficiently exad to fhew the real Contents of Circles, 
yet as my Defign here, was only to find nearly the 
relative Contents of the feveral Veffels, I have chofe 
to avoid erabaraffing the Sums with Fradions. 


The 
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The'firft Heart is of an Adult in which 

The j Of am. Per. &C Areas are 
Of the Vena Cava defcendens 79 137 4740 
Pulmonary Artery . 11 5 345" . I000 5' 

Superior left pulm. Vein 69 207 3S X 9') 

Inferior left pulm. Vein 73 119 394 z (/ 

Superior right pulm. Vein 49 147 1764A 1^477 

Middle right pulm. Vein 40 120 1200V 

Inferior right pulm. Vein . 57 171 %o$z J 
Aorta no 330 8910 

The afeending .Cava being tied above the Dia¬ 
phragm, could not be meafured in this Subject. 

As Monf. Helvetivs no ways mentions the Difeafe 
of which the Subject died from whom he took his 
Obfervation, fo I cannot fay how proper it was tor 
fuch an Examination ; but it is evident, his .Obferva¬ 
tion does not tally with the Calculations made from 
this firft Heart ; where the pulmonary Artery is to 
the Sum of all the pulmonary Veins as 10007 to 
11477. And. yet this Subject (befides a cancerated 
Ovary, and a Putrefaction of the right Kidney from 
the Ureter’s being coitipreffed ) had hey Lungs full 
of fmall Tubercles, and the Glands lying between 
the great Divifions of the Trachaa almoft petrified 
by atheromatous Concretions: By all which it is highly 
probable, that the Paffage of the Blood through the 
Lungs was very much impeded, and of Conference, 
the pulmonary Artery much dilated beyond its na¬ 
tural Capacity. 

And this I am the rather induced to believe from 
examining the fecond Heart, which is of a Child near¬ 
ly twelve Months old. As to, its Death, I can fay 

nothing 
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nothing more, than that its Lungs appeared perfe&ly 
found, and of a pale clear Colour \ and therefore the * 
more proper for an Examination of this Kind. 

In this fecond Heart the Dtm. Per. & Areas are, 
Of the Aorta above theCoronaries 43 119 1419 
Pulmonary Artery _ 43 119 1419 

Superior left pulm. Vein 29 87 6 o^\ 

Inferior left pulm. Vein / 

Superior right pultn. Vein 2.6 78 5:07^2088 

Middle right pulm. Vein 17 51 204V 

Inferior right pulm. Vein 32 96 768^ 

We may here obferve that the Aorta, after giving off 
the Coronary VeiTels, is equal to the pulmonary Artery. 
As to the Proportion between the pulmonary Artery and 
Veins, the Artery in this Subject is to the Sum of 
nil the Veins here raeafured, as 1419 to 2088, and yet 
the lower left pulmonary Vein is here omitted, as be¬ 
ing tied too clofe to admit of being meafured. But if 
we fuppofe the inferior left pulmonary Vein to be to the 
jiuperior left pulmonary Vein in the fame Proportion as 
in the firft Heart, we fhall then find its Diameter near¬ 
ly 31, and its Area at lead: 700, which will make the 
pulmonary Artery in this Heart, to the Sum of all the 
pulmonary Veins as 1419 to 2788, and in that Cafe, 
the left pulmonary Veins will be to the right pulmona¬ 
ry Veins, but as 1309 to 1479. 


The 
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« The 3d Heart is of an Abortive nearly of $ Months: 
By its Appearance, I judged it fuffocated by too much. 
Blood. In this Subjed the D tarn. Per . Areas are, 

Of the'Vena Cava defcendens 1441 I 97?^ z a 
• Vena Cava afcendens ■ 2-4 7% 43 2 -S-' ■ 
Aorta above the Coronaries 16 48 192, 
Pulmonary Artery 20 60 300 

Canalis Arteriofus iz 3 6 108 

Right pulmonary Branch 1133 " 99 ? I9 8 
Left pulmonary Branch n 33 99S 

Superior left pulm. Vein n 33 99T 

Inferior left puim. Vein 9 2,7 . S4K Z g 4 
Superior right pulm. Vein 7 zi 42Q . 
Middle right pulm. Vein 11 33 99 j 

The inferior right pulmonary Vein is here cut too 
elofe, and otherways injured, fo that its Area cannot 
be meafured. Neverthelefs we find the remaining pul¬ 
monary Veins to the pulmonary Branches of the pul¬ 
monary Artery, as 294 to 198. 

We may here obferve a remarkable Difference between 
the Capacities of the two Vena Cava taken together, 
and the pulmonary Artery j the two Cava being more 
than Double the pulmonary Artery, and the pulmonary 
Artery ftiil one Third larger than the Aorta. As this 
Difference could not arife in this Cafe from the Blood’s 
being condenfed by the infpired Air, fo it feems a-Proof, 
that had the Fad been true,as dated by Mon^Uelvetius, 
it had neverthelefs been an infufficient .Demonftration 
of his Syftem. 


A a 


VIII. Ob- 
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VIII. Obferntiones Dii'erfd ■ Lwwrtf & 

2 Februarii, A.T>. 1728.. 


Olfervatio Lunar is Deliquu in Coll. Societ. J E S (I 
' Roms-, A. C. 1719, die 2 Februarii tempore p. m. 
rjero. Commune ante Rev. J* Bapt. Carbone, R. S. 6, 


rNitium Eclipfis 7^44' 22" 
[ Imnerfiones H. ' 11 


Grimaldi 

Kepleri 

r- Clnitium 
_?• Medium 
1C1 v. Finis 


Coper 

nici 


rp rlnitium 

cha,is^“ um 

(Finis 


Manilii 19 

Meneiai 20 

Dionifii 2 3 

Plinii 25 

Maris tran-CMedii 31 
quillitatis" ^Totius 33 


7 4 6 16 
48 8! 

m 5-4 20.] 
am 54 46 
55- 10 
m 8 11 57 
um 13 7 

13 48 

19 o 

20 70 
23 o 

. *7 44 
Medii 31 6 


Prodi P”®™ 1 « 41 . 

(Finis 37 29 

Maris (Initium 36 1 

Crifi- . 

um F lras 3 S 44 

Lunas totalis ? ■ 

ImmerGo S ' 

Finis Eclipfis 


34 41. 
37 ^ 
36 1 

39 44 

43' 17I 


Emerfones H. 
Primi Limbi? 

Lunaris ^ 
Ricciolii 
Gri- Slnitium 
maldi?Finis 
Arif- SInitium 
tarchi?Finis 
Ty- flnitium 
chonis jfFinis 
Heli- 

conis ?Finis 
Pato- S Initium 
nis ? Finis 
Ariftotelis 
Meneiai u 

Maris Se-K Medium 
renitatis £ Finis 
Poffidonii 
Cieomed is 

Maris Crifi*5 Medii 
una ^Totius 

; n h 20 / 41" 


21 38 

*3 37* 
24 7 

if 4 
34 39 
36 8 

41 11 

42 5 

47 

48 14 
74 3 3 
74 77 
77 74 

2 jr 

4 33 
9 *5 
10 36 

14 . 7 

16 20 

17 3d 


Eodem 
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Eodem die diftantia meridiana Centri folaris a verti- 
ce non correda per Refradionem obfervata eft 9' 3 1" 
in Gnomone, cujus meridianam Ellipfis folaris in pa. 
vimentum projeda pertrSnfiit tempore z> &Z diame- 
ter apparens foils micrometri partes 2,945' intercept,qua. 
rumLuna paulo ante Eclipfim obfervata intercept 1903. 

Obfervationes habit* funt Tubo optico pedum Ro- 
manorum 8 \. 

Lunare Deliquium Partftis obfervatum Eodem Die 
1719. Communicatum ah Eodem. 


H. 1 " p. m. 

7 1 o Penumbra denfa 

730 Penumbra denfiffima. 

7 3| Eclipfis initium ex aliis phafibus dedudum. 

y % 50 Galiheus obtegitur. 

14 o Umbra ad Ariftarchum. 
ijr 4 Ariftarchus totus in umbra. 

16 44 Keplerus obtegitur totus. 

18 4 Umbra ad Gaffendum. 

19 zo Sckicardus tedus omninb. 

o Umbra ad Reinoldum. 
zz 40 Ad limbum Copernici. 

2.3 43 Erathoftenes obtedus. 

*5 iy Copernicus totus in umbra. 
zy z Helicon totus. 

315-0 Umbra ad limbum Tychonis. 

33 8 Tycho dimidius in umbra. 

33 30 Ad limbum przecedentem Platonis. 

33 47 Plato in umbra totus. 

38 7 Ad praecedentem limbum Manilii. . 

39 2.0 Manilius totus. 

A a z 


41 45 
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7 41 45" Umbra pervenit ad Menelaum. 

4i 35 Ad Menelai dimidium. 

47 zz Ad Plinium. 

49 47 Ad prsecedentem Fracaflorii limbum; 
5-0*30 Ad Promontorium acutuiji. 

51 14 Umbra tegit Fracaftorium. 

5-4 30 Pertingit ad Proclum. 

5-5- 1 6 Proclum tegk totum. 

56 17 Ad limbum maris Cafpii. 

58 5 '6 Ad dimidium. 

.59 o Ad limbum Cafpii fecjuentem, 

8 a o Finis dubius. 

3 o Finis certus. 

9 41 18 Emerfionis initium. 

41 33 Grimaldus incipit. 

45 40 Grimaldus emergit totus. 

49 35 Galilaeus. 

51 30 Sckicardus. 

5-4 34 Capuanus. 

5-5-16 Ariftarchus incipif. 

5-6 $ Totus extra Umbram. 

5-8 3 5- Keplerus totus. 
to o 30 Primus Tychonis limbus. 

130 Dimidius Tychon extra umbram. 

% 30 Emergit totus. 

*3 40 Lasbergius & Reinoldus-. 

5-19 Incipit Copernicus. 

6 43 Copernicus totus. 

7 33 Emergit Erathoftenes. 

8 o Totus Helicon, 
iz 56 Plaro incipit. 
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*ro 14 15" Totus extra- Umbram. 

20 35" Manjlius incipit, 
ai 28 Totus emergit.’ 

23*5-0 Menelaus. 

27 2 ? Plinius. 

30 19 Dionyfius. 

31 o Promontorium acutum;. 

36 17 Proclus. 

37 z6 Incipit Mare Cafpium. 

41 24 Finis dubius. 

42 o Finis certus. 

Obfervatio pancar urn % qua ferme omnes trans mi - 
bes tenues confpeBa funt , Phafnim DefeBus Lit - 
habit a ( tubo optico optima not a, longo pe. 
des Parifienfes feptem) Patavii. Idibus Febru. 
* ^ i?. 6 1 . 17x9. 0 Cl J. Poleno^r. Patav; 

&R.S.S. 


e femp. Appar. 

H. ' " 

' p, tn. Obfervationera Initii Defeflus nubes den- 
fas impedivere; 

7 44 40 Umbra attingit Grimaldum. 

7 45 40 Grimaldum tegit totum. 

» 7 70 73 Attingit Mare Humorum. 

* 7 53 a6 Tegit Maris Humorum ditnidiam partera. 
g I9 ,34 Tegit Menelaum. 

8 38 10 Cooperit totum Mare Crifium, 



9 *6 


io 15 6 
to z 6 45 


io 38 45 

10 50 IX 

11 13 2-7 
11 19 4 * 

11 zo 56 
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(Per dehifcentes nubes Luna admodum 
rubicunda obfervari poterat perfpicue* 
■adeo, ut non meinlnerim alias in totali 
{ itnmerfione fam clareLunam apparuilfe; 
quod ita-fortaffe vifum eft ob atram ob- 
fcuritatemj quam circumpolitas denfa: 

1 nubes efficiebanr. 

C Umbra dilui incipit e regione proximas 

2 emerfionis. 

rGrimaldus, jam emerfus, ab umbra 

3 diflat tota fere fua tranfverfa dia- 
C metro. 

Dimidium Mare Humorum difcoopertum 
Tycho totus emergir. 

Apparet Erathoftenes. 

K Promontorium Somnii totum difcooper- 
Z turn. 

Luna infici videtur fola penumbra. 

Finis etiam penumbra. 


IX. ObferTmtiones qrndam Eclipfeos Lmaris Die 19 
Julii habit# A- D. 1 7^9' 


Obfervatio Eclipjis Luna totalis, A. 1719 wane 
d. 9. Augufti Stil. Nov. habit a Witebergae Saxo- 
num, a ]o. Friderko Weidlero L. L. D of Math. 
Prof* Ordtnar. Communicante Hans Sloane Raro* 
netto R. S. Praf. ( u 

J ’Nitiura fub Grimaldo. Mane d. % Aug .7 0 . j 30 
temp. Europ. ' S 

Umbra 


rGalilemn • 
Umbra tangit < Ariftarchum 
. ’ (Kepler urn 

Poftea nubes condunt lunam. 


H. ' « 

0 3 4 5 
o. 6 o 
oiio 


Tegitur mare Crilium dimidium 
M. Crilium totum 
Immerlio totalis 
Emerfio - 


Galileos • 

Ariftarchus 

Keplerus 

■Emergere incipit Copernicus 

(Timocharis 

JVlanilius 

Emergittotus Tycho 

'Menelaus 

Emergere incipit < Plinius 

•Xleomedes 

M. Crilium 6c una M. Nedaris 
M. Nedaris totum eraergit 
M. Crilium totum emergit 
Incipit emergere Langrenus 
Finis 


.05-40 
. 0 57 o 

- i'i o 

- '2, 40 30 

- 2 43 30 

- a 45- o 

- 2 49 o 

~ z 54 45 
■ i 55 30 

- 3 i 30 

-340 

- 3 8 30 

- 3 10 30 

- 3.13 O 

- 3 18 o 

- 3 3 ° 

. 3 19 o 

- 3 31 30 

- 3 34 30 
« 3 40- o 


Exeunte umbra inter Langrenum& Petavium. 



( «rO 

'Qbfervatio Defethls Lvms habit a {tubo optico y lou* 
go pedes P avifienfes fex) Patavii ah Cl* J* Poleno, 
R.S.S. Die 29 Julii 1 129. S. F\ 


Stenip. jdppar* 

H. ' " - 

o o 28 Initium umbras ad Lunas Lirabum. 


13 55 
IS 49 
2,2 2'4 
24 14 
28 40 
30 is 

33 * 

34 
49 
54 

58 48 

2 37 3 & 
41 20 

3 4 I 5' 

6 16 

7 28 
10 3a 
13 58 
21 48 
23 10 

25 28 

29 o 
33 *0 

38 8 


Umbra tangit Copernicum. 

Hunc totum tegit. 

Attingit Tychonem. ■ 

Totum Tychonem cooperit. 

Attingit Manilium. 

Hunc totum cooperit. 

Menelaum tangit. 

Menelaum omnino cooperit. 

Attingit Mare Crifium. 

Mare Crifium totum cooperit. 

Totalis Immerfio. 

Lux in Lunas margine. 

Grimaldus extra umbram. 

Mare Serenitatis emergere coepit. 

Tycho totus emergit. 

Manilius totus difcoopertus. 

Menelaus extra umbram. 

Mare Serenitatis totum emerfit. 
Promontorium Somnii jam extra umbram. 
Mare Crifium-incipit emergere. 

5 Totum Mare Nedaris extra umbram, 6C 
l dimidium Mare Crifium. 

Mare Crifium integrum apparet. 
Langrenius extra umbram. 
f Finis Emerfionis ab omni etiam pe- 
; numbra. 


FINIS. 
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I, A Letter to Sir Hans Sloane, Ban. R. S. 
Prxf. containing a Geographical Defcriplion and 
Map of the Kingdom of Tunis, with a Tofifcnpt 
relating to the Cure of Intermittent Fevers in 
tho/e (parts $ By the (Reverend Mr. Tho. Shaw, 
Chaplain to the Engiifh Factory at Algier. 

SIR, Algier, July 9. 172.9. 

T HIS waits upon you. with a Map of the 
Kingdom of Tunis, which I have very faith¬ 
fully laid down, according to the Observations I late¬ 
ly made in thofe Parts. From Tunis I travelled as 
far Weftward as Hydra, and from thence went to 
Tofer, palTing from Tegewfe through the Lake of 
Mails, or the Pahs Tritonia, as itake it, to Gaps, 
from Gaps I travelled all the Way upon the Coaft 
to Biferta, but at the fame Time took Care to vifit 
fuch Places within Land, where I could learn of any 
Ruins or Curiofities. 1 made ufe of a frnall, but ve¬ 
ry good Mariners Compafs, and found the Variation 
at Cairo® an ioDegr. Weft-, at Biferta fomething more 
than iz Degr., and at Algier I find it now to be 30 
Degr. 30 Min. I carried along with me like wife a 
Brafs Quadrant of a Foot Radius, and took the Lati¬ 
tudes of Tunis, Cairo® an, Spetula , Gaff fa, Tofer, 
JLVillee, Gaps , Stax, Sufa, Lowharia and Biferta, 
•with all the Exa&nefs fuch an Inftrument would 
admit of. As to the Longitude, moll Mariners 
whom I have converfed with, agree within 10 or iz 
Miles, that the Diftance between Algier and the 
Guletta (or Port of Tunis') is 400 Miles. I have 

B b made 
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made this Voyage four Times, and the Reckonings we 
made aboard," amounted only to 39 °- 1 have made 

therefore the Meridional Diftance betwixt this Place 
sr *d Cepe Carthage 350 Miles: (allowing 48 to a 
Decree *cf Longitude ) for as this whole Courfe is 
notupon the fame Parallel, we may very well allow 
40 or 50 Miles for the oblique Sailing; becaufe the 
Courfe is in 37 Degr. 20 Min. N. Lat. but Algier 
lies in 36 Degr. 48 Mio. and the Guletta in 3 6 Degr. 
£r\ JvXiri* 

Tite Civil War which -unfortunately broke out in 
this Kingdom (i.e. of funis) when I was prepa¬ 
ring to return by Land to Algier difappointed me 
of feeing fome few Places to the Weft ward, and of 
continuing my Voyage through fheveje, Lambefa , 
Cirta , Sitifi* &c. to Algier. But I intend, God wil¬ 
ling, to take thefe in my Way to Italy* and (hall 
then lofe no Time or Opportunity of making what 
further Difcoveries I can in thofe Parts, and of lay¬ 
ing before you the Geography and Antiquities of the 
Mauritania CyfarienJ/s and Sitifenfis 3 of the Nu- 
mid'm betwixt 'the Rivers Awpfaga and fufca; as 
well as of the Africa propria of Pliny , and the 
Bi&achm of Strabo and Ptolemy , which I am now 
going to give you fome Account of. 

The Kingdom of funis is bounded to the North 
and Eaft with the Mediterranean Sea , to the Weft 
with the Kingdom of Algier-, and to the South 
with that of Tripoly, It is 230 Miles in Length 
from the Ille of Gerha , in Latitude 33 Degr. 24 
Min., to Cape Serra, in Latitude 37 Degr. 16 Min. 
and 128 Miles in its greateft Breadth from Mona - 
deer to ftbcfa. Sheba* its utmoft Boundary to the 

Weft, 
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Weft, lies in Longitude 7 Degr. z6 Min. and Clybea» 
its utmoft Boundary to the Baft, in 10 Degr. 47 
Min. from London. 

Of the modern Geographers, Luyts Lems to have 
been the beft acquainted with its Extent in general, 
giving it 3 Degr. of Longitude, and (above) 4 Degr. 
in Latitude. The Sanfons place it above 3 Degr. 
further -to the South than it fhould be, and their 
Error is greater, in relation to the Longitude, Moll 
places it a few Minutes only too far to the North, 
but to the South he has extended it beyond the Pa¬ 
rallel of fripoly, wherein I find he has been fol* 
lowed hy Mr. De Li fie, in his Map of Africa, 
I7%z. But a long Chain of Mountains which run 
in the fame Parallel of Latitude with Gttrba, are the 
Limits of funis and fripely. 

If we take the Antients for our Guides, we (hall 
ft ill find further Errors and Difagreemer.ts. For 
Ptolemy makes the Difference of Latitude betwixt 
Carthage and Gaps, aim oft the two Extremities 
of the Kingdom, to be only 1 Degr. and 5-0 Min. 

(provided the Italian Copy I make ufe of be cor¬ 
rect) The like Diftance he puts between Gaps and 
fofer, making thereby the latter 110 Miles more to 
the South; whereas I found it 18 Miles more to the 
North, Thus again lie places Gaffa in Latitude 
2.9 Degr. 4 5 Min. and Gaps in 30 Degr. 30 Min. 
making Gaps a great Way to the North ; whereas 
the Courfe from Gaffa to Gaps, is near 80 Miles 
South-Eaft : not to'fpeakof his placing Carthage, 
and fo rcfpectively of other Places, too far to the 
South by near 4 Degr. 30 Min. or 270 Miles. The 
like Errors may be obferved as to his Difference of 

Bb 1 Longi- 
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Longitude of particular Places, and as to £is Scale 
of Longitude in General, which he places at lead 
10 Degr. too far to the Eafh 

The Jnihme Itinerary will alfo admit of feve- 
ral Doubts and Contradidions, as Ricciolus h as al¬ 
ready ohferved, Geogr. p. 74, and therefore is not to 
be altogether depended upon; though it muft ftill be 
allowed to be a much better Condudor than Pto¬ 
lemy. Thus the Author of the Itinerary makes it 
to be 116 Miles from Suffettila , I prefume by the 
Way of Adnmettum , to Clypea, thereby making 
Clypea in Miles from Adrnmettum } whereas in 
another Place, in his Maritime Itinerary , he only 
makes a Difference of about 44 Miles, or 3^0 Fur¬ 
longs. And again he makes the dired Road from 
Carthage through Laribus and fhevefle to Cirta t 
to be 33Z Miles j but the Road by Hippo Regius , 
or Bona, which fhould be further, only 311. So 
that great Caution is to be obferved in following 
that Authority. 

Pliny is not fo particular as either Ptolemy or the 
Itinerary, He lays down Things in general, and 
therefore can give but little Light and Affiftance to 
a Traveller, in pointing out to him the antient 
Boundaries, or the particular Cities of this Kingdom. 
His Alphabetical Coiledion of Towns, has but little 
Inftrudion in it, and where he would feem to follow 
feme Order and Method, as in naming the Towns 
along the Coaft of Bi&acinm, he places Adrumet- 
tim and Rufpina after Leptis ; thereby infinuating, 
as if Leptis lay at a greater^ Didance from the leifer 
Syrtis ; the contrary to which is proved eafily from 
Htrtius and other Authors. And if with Clme* 
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rhs, &c. we ftiould make the Africa of Pliny, com¬ 
prehending even the two Provinces of Zeugitana and 
Bizacium, to be the Kingdom of funis, we ftiali 
meet with great Difficulties in the Geography, efpe- 
cially of Bizacium , which is the Southern, and 
ought to be the greater Part of it. For as Pliny 
makes it only i$o Miles in Circuit, and to extend 
from Adrumettum or Hercla North to Sabrata , or 
to Gaps only, or facape South, we fhall find that 
this Number of Miles will not be fufficient to mea- 
fure the Coaft twice over, and therefore can lay no 
Claim at all to any Part of the Continent. But how 
far fhort foever this Calculation may .be of the Truth, 
it feems very probable, that the Province of Ha- 
dr timet turn, as defcribed by Ptolemy , how faulty 
foever he may be in Particulars, is the Bizacium 
which we look after, and that it included the Bla'ide 
el Gereed , or Country of Dates , which Pliny and 
the Author of the Itinerary feera to have known no¬ 
thing of, or not to have regarded. For Ptolemy’ & 
UfuUtanum ,, furza, Zugara, , Cities ftill yreferving 
their old Names, and near upon the fame Latitude with 
Adnmettum, continue to remain its Boundaries to 
the North} as Tofer and Gaps , the fiftiro and 
Capi , or Tacape of the Antients, do to the South; 
while faney and Gaff fa, or the antient Thane and 
Capfa , determine the Midland Continent. And in 
this Situation, * Strabo feems to place his Bizacu ; 
and at the fame Time makes the Country of the 
Carthaginians to be only the Zeugitana of Pliny, 

* Supra Syrtes Pfyllos atque Nafamom atque Getularum aliqnos • 
deinde Syria; Sc Syzacios ufque ad Carthaginienfem regionem: ea 
eaim eft mnlta. Sirat Giegr, I. a. 

contrary- 
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contrary to the Opinion of force Geographers, who 
give it a much greater Extent. However the ZeiigF 
tana , or the greater Part cf it at leap, is ft ill called 
Frege a or Fn Lea by the Arabs ; and as this is 
without do-ahz a Corruption of its antient Name, fo 
the Tradition of it through fo many Ages,' may 
perhaps be a ftronger Argument, that this was the 
Africa properly fo called of Pliny, or the Province 
of Africa, by" Way of Eminence, than moft of the 
Geographical Reafons which have hitherto appeared 
to the Contrary. 

The Kingdom of Tunis then contains the Africa 
propria of Pliny, with the hizacium of Strabo, or 
the Province of Uadrumettum of Ptolemy, to which 
we are like wife to add fo much of Numidia as lies 
half a Day’s Journey, or fix Leagues Weft of Kej}\ 
for Kef or Sicca Venerea is now Part of thefe Do¬ 
minions, and which Ptolemy and Pliny place in 
Ntwidia , though it is almoft in the fame Meri¬ 
dian with the River Tufca. I am with all Refped, 
Sir, 

Tour mofi obedient and humble Servant, 

Tho. Shaw. 

< POSTSCRIPT. 


B ' Y a Letter juft received, I am advifed, that 
moft Parts of England have fuffered very 
much this Year by Intermitting Fevers; and as we 
have a Species of the Scabiofa here, which is of 

great 
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grea i Virtue in removing that Diftemper, I thought 
proper co fend you a Specimen of its upper Leaves, 
for the lower are at prefent dried up. It is not un¬ 
like the Figure which Morifon gives of his zothSpe- 
cies, Cap. XXI. Sed. 6 . Tab. 14, or of his 25th Spe¬ 
cies, Cap. XXL Sect &*Tab. if. of Corymbiferous 
Plants, only the Head is not round, as there deferibed. 
I have therefore prefumed to call it, Scabiofa^fore 
palBde purpureo, capjtulo oblongo , joins .fuperio- 
rtbus inctjiSi inferiorihus integris, ferr a. tis. _ The 
Method of preparing it is to put a Handful of it in¬ 
to a Quart of Water, and boil it away to a Pint. A 
Coffee-Dilh full of this Decodion is given Faffing, 
a little before Dinner, and at Night, to the Patient, 
no Regard being had to the Interval or Intermiflion 
of the Fir, as in giving the Bark ; and it operates or¬ 
dinarily by Stool or Urine. I have only feen this 
Plant here, at Oran , Gibraltar, and Mount Lib anus, 
where I firft was acquainted with its extraordinary 
Qualities. If it is not known in England , though 
I think Mr. Bobart (hewed me it at Oxford , pleafe 
to advife me, and I fhall fend you a Quantity of it 
dried, and the Seed of it, from this. Place. There 
are other Herbs here made ufe of in different Diftem- 
pers, and oftentimes with Succefs, and which I fhall 
give you an Account of in -the Natural Hiftory of 
this Country j but none is in fo much Vogue and 
Efteem, as the Herb I have now deferibed to you. 
How far its Virtues may be altered, diminifhed, or 
entirely loft in another Climate, Experience alone 
can teach us; only I can allure you, that in this, 
the Ufe of it for a few Days has been known to re- 
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move the moll inveterate Cafes. I am with all Re- 
fpeft. Sir, 

7 "our moj obedient and humble Servant , 

Tho. Shaw. 


II. A brief Account of fame of the EjfeBs and 
*Properties of Damps, in a Letter to William 
Rutty, M. D. <%• $• Seer, from Mr. Ifaac 
Greenwood, Drofejfor of Mathematicks at 
Cambridge, New England. 


SIR, 


Y OUR obliging Letter I received not till 
about Half a Year after the Date thereof • and 
have been lead on to fo long and criminal a Delay 
of my Anfwer, in Hopes of procuring fomething 
that might be worthy of your Notice. 

I have now fent you inclofed, a brief Account of 
two Inftances of the deadly Effect of vitiated Air 
upon Animal Life. 

If fuch Experiments as I have made on the Damp 
therein mentioned, be of any Importance in the Dif- 
covery of the true Caufe -of this wonderful Phenome¬ 
non, I fhall have attained my End. I take the Liber¬ 
ty to write my felf, 

21 )ur moft obedient humble Servant , 


Cambridge, New England, 
Howard Coikdge, May 
10. 1729* 


Ifaac Greenwood. 


Mr. 
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Bofton, July ip. 17x9.' 

M R. Maws and his Servant being employed to 
repair a Pump in this Place, about fix 
o" Clock this Afternoon uncovered the Well ; upon 
which he immediately attempted to go down, by 
Means only of a (ingle Rope ; but had not defend¬ 
ed above five or fix Feet, before he was rendered 
uncapable of fuftaining his Weight, and without 
fneaking, or any Signals of Diftrefs, (lipped down fud- 
fienly to the upper Part of the Joint of the Pump; 
where being fupported about a Minute, fetching his 
Breath in a very diftrefs’d Manner, he fell to the 
Bottom, which was about eight or ten Feet lower, and 
covered’ with but a very few Inches of Water, with¬ 
out difeovering any Signs of Life. Hereupon ins 
Servant ( fhowas Reardon ) with great Precipitation 
took the Rope in his Hand, in order to defend to 
the Relief of his Matter ; but at the fame Diftance 
from the Top, met with the fame fatal interruption ; 
apd without difeovering any Signs of Diftrefs, was 
heard to fall to the Bottom. 

The Workmen above prepared a Third with a 
Tackle about his Watte. Upon his Defcent he was 
rendered Speechlef?, and made no Signs at all, 
though he had agreed to it;' whereupon being raifed 
from the Well, he was found to have the Image of 
Death imprefs’d upon him; but upon the Ufe of 
proper Means was foon recovered, without remetn- 
bring any thing particularly that had patted. 

Some Hours after this the other Bodies were 
taken up j but, as we had before been well aflured 
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it would be, with all the Marks of a violent Death 
upon them. 

There was nothing particular relating to this Well, 
excepting that it was nearly fituated to the Town- 
Dock, ue Refer*oir of all the Dregs of the Neigh¬ 
bouring Streets j and is about 30 Feet deep, which in 
this Place is fo confiderable, that it is lower than the 
Surface of the Water at the greateft Ebb. There 
had not been an Jirfube, or PalTage for the exter¬ 
nal Air to communicate with it for feme confiderable 
Time. 

This Evening feveral Trials were made on defend¬ 
ing Lights ; particularly, by letting down lighted 
Candles uncovered, others inciofed in Lanthoms, and 
others with the Lanthorn placed in a Pail 3 but in 
all thefe Endeavours it was obferved, that whatfoever 
the Circumftances of the descending Light were, it 
never reach’d above fix Feet. 

July 20. I repeated this Evening fuch Experiments 
in the Damp as related to FUme % and found the 
Effect much the fame as before; vix. in about 6 
Feet below the Top of the Well, the Flame would 
grow dim, and if not immediately raifed, would 
change to a bluiih Colour, and become more and more 
contracted or dimitiifhed, till in about a Minute’s 
Time it would be totally extinguished, without any 
Remains or Stench accompanying the Wick. In thefe 
Experiments I particularly obferved, that the Flame 
in" all its Changes ffcili continued its Pyraraidical Fi¬ 
gure ; nor did a quicker of flower Defcent make any 
Alteration in thefe Circamftances. a One Experiment 
was very particular, relating to the FJaaje of a Can- 
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die. We took a common Pail, and having fix’d a 
Candle to the Bottom thereof, ereft, about 8 Inches 
long, we poured as much hot Water into the Pail as 
reach’d -within a quarter of an Inch of the Blaze of 
the Candle. Then having carefully lowered the Pail 
down the Well, the Flame, notwithstanding it was 
defended by the reeking Steams of the hot Water, 
went out at the fame Depth, and in the fame Time as 
it did before. After this we immers’d burning Coals, 
flaming Brimftone, and lighted Matches, ail which 
were extinguifhed with very little Difference as to 
the Time, or other Circumftahces. 

' Two Experiments were made relating to Animal 
Life. A large Kitting was very much affe&ed in 
about a Minute’s Time} and after 3 Minutes was 
rendred fo weak, that after (he was taken our,- ftie 
could not fuftain her Weight on her Legs. Being at 
length pretty well recovered, we carefully bound her 
up°in a Silk Handkerchief, that (he might be the 
more eafily fufpended 5, and having let her down 
about 16 or 18 Feet, in three Minutes (he was af- 
feded in the like Manner as before, making a very 
diftrefs’d Norfe, and in about five Minutes was in 
fuch extraordinary GSnvuIfions as rendered the Sight 
not a little difagreeable; but in thefe Throws Ihe dis¬ 
engaged herfelf from the Handkerchief, falling to the 
Bottom, without making any Efforts to fwim 5 
whence we concluded they were the laft Struggles for 
Life, in which fhe broke loofe. 

We tried the fame fatal Experiment upon a fmall 
Bird, which being fufpended in the Damp about 
three Minutes, was found entirely fenfelefs, and ac- 
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cording to all Appearance pad Recovery. Upon 
taking it in ray Hand, I found it was very cold, nor 
had it the lead Motion that I could difcover ; how¬ 
ever, keeping of it clofe between iry Hands, which 
were pretty warm, in about a Minute I felt a fmall 
Palpitation, which prefently increafed to a ftronger 
Pulfe, till in about fix or feven Minutes the Bird 
was redored to a perfect and uninterrupted Refpi- 
ration. About half an Hour after this, we again 
put the Bird into the Damp , and continued it there 
about five Minutes, after which we found it pad Re* 
co very. 

July 21. I repeated feveral of the Experiments re¬ 
lating to Lights and Flame, which fucceeded with 
very little, if any Alteration, as before ; which we 
looked upon as an undoubted Confirmation of the 
Continuance of the Damp. Whereupon we pro¬ 
ceeded ; fird, to examine the Eladicity of the Air 
in the Well, by letting down a final! Bell, the Sound 
of which was as didimd and loud, as in any ordi¬ 
nary Weil of the fame Depth. 

Then to difcover the Degree of Moidure, we took a 
large Spunge a little wet, which with the Silk Strings 
whereby we let it down, weigh'd 278 Grains, 
This being fufpended in the Damp, upwards of five 
Minutes, and then railed, was carefully weigh’d, and 
found to be of the fame Weight precifely. After 
this we dried the Spunge , which then weigh’d but 
261 Grains, and having applied it to the Damp for 
the Space of ten Minutes, we found alfo, that it had 
not gained the lead Part that could be perceived 
m its Weight. Alfo, a large Bundle of Cat- 

g ** 9 
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gut, weighing two Ounces fifteen Penny-weight 
ten Grains, acquired not the leaft Augmentation 
thereto, by being fufpended for a very confiderable 
Time. 

To thefe Experiments we added one upon the Hy¬ 
dro/at i cal Ballanee , in order to determine whether 
there was any extraordinary Difference as to the 
Denfity, or Specifick Gravity of common, and this 
vitiated Air . The Ballance we made ufe of was 
very large, and accurately poiz’d, and the Solid, 
which was a Globe, was four Inches eight tenths in 
Diameter. This with its String weigh’d in the Air 
feven Ounces fix Penny-weight. And after we had 
immers’d it in the Damp , it loft nothing of its Weight, 
being then in AEquilil'rio to fo great a Degree of 
Exaftnefs, that half a Grain would over-ponderate 
'on either Side. 

This Damp abated more and more by being expofed 
to the Air, till on July the 2,5th, Perfons were let 
down to the Bottom without any Inconvenience. 

The other Inftance is of a very fudden Subterra¬ 
neous Vapour, on May 9, 172,9, in a Well in School - 
houf e-Street , Bojlon . 

This Well had been opened for fome confiderable 
Time j and not only enlarged in its Diameter, but 
funk fourteen or fifteen Feet deeper. Hereupon 
Mr. Rennie]\ and a young Man whofe Name was 
Rujel, undertook to lay the Stones. They hid 
been employ’d all the Day, till about fix o’ Clock in 
the Afternoon, when Remief perceived a very un- 
ufual Stench, of which he firft upbraided his Part¬ 
ner as an Aft of Indecency, till by the extraordinary 

Inereafc 
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fncreafe thereof, he was apprehenfive of fome greater 
Danger. Rufel was hitherto unfenfible thereof, but 
perceiving his Partner’s Yifage to change to a very 
uncommon Degree, call’d up for Relief; at which In- 
Itanf, as he afterwards exprefted himfelf, He firft 
'perceived a very frong noifome Smell , refembliug 
rotten Fifri which a fad den fei&ed his Senfes, 
and rendered him unable to fuftain his Weight . 
Rennief had immediately clofed his Mouth and 
Noftrils with his Hand; and when the Bucket was 
lowered with a third Perfon for their Relief, aflift- 
ed in getting Rufel into it. As the Bucket was rai¬ 
ling, Rufel was taken with very unufual and extra¬ 
ordinary Fits; and when he was laid upon the 
Ground, till Rennief was taken out, could fcarce be 
kept Hill by the united Strength of three or four 
Perfons but bounding and writhing his Body, like 
a Fiih newly taken from the Water. Rennief was 
affected only with fainting Fits. After three Hours 
Rujfel recovered of thefe extraordinary Convulfions, 
but was difordered in his Brain during the whole 
Night \ and though Rennief was fooner relieved of 
his Fits, he continued extreamly difordered for a 
longer Time. It was thought remarkable, that nei¬ 
ther of them was affected with either Vomiting or 
Purging. 

This Accident happened on Friday, and on the 
Monday they were both reftored to perfed Health. 
The Well continued infe&ed for a very little while, 
and when on the Monday following fome other Work¬ 
men renewed the Work, there was nothing Noifome 
that could be perceived. 


I can* 
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I cannot call to Mind, that there is any Mance 
of fuch a tranfient Vapour or Damp recorded in the 
Royal tfranfaBions ; and muft confefs I am at a Lofs 
how to account for it. Should there be Subterra¬ 
neous Exhalations which, like the Clouds or Wind in 
the Atmofphere, fhifted from one Place to another, it 
might be of great Importance to obferve the Particulars 
thereof, efpecially fuch as are Malignant , as this 
was. The Paffage of this Vapour was about zy Feet 
below the Surface ; a Depth too great for it to affect 
Cellars or Vaults. 

I had forgot to note, that this Part of the Town 
lies very high and the Ground for about ten Feet, 
hard Clay, and the reft a coarfe Sand and Gravel. 


III. A Letter from the ffiings Officers at Sheernefs 
and Chatham, to the Honourable the Com * 
miffioners of the Navy, giving an Account of 
what they met with in opening an antient Well 
near Queenborough in Kent, communicated 
by Mn Peter Colhfon, E % S . on January 
8 , *72?. 

Chatham-Dock, Oftob. 9. 17*5. 

Right Honourahle y 

I N Obedience to your Honours Warrant of the i<St!i 
of September iaft, we met at the Well near Qiieen- 
borough , where the Caftle formerly flood, on fueffi 
day the 14th ditto* and finding but very little Wa- 
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rcr at the Bottom on our Sounding, and it having a 
new Curb, lately fix’d on the Top, we provided our 
{fives with Buckets and Ropes, and lower’d down a 
Han, who acquainted us, that it was clean’d, and the 
Ground funk 'four Feet deeper than the Curb at the 
Bottom. We then meafur’d the Depth of r, and 
found it aoo Foot, and artificially fleen’d the whole 
Depth with circular Portland Stone, which is all 
entire, and Hands fair, the mean Diameter is four 
Foot eight Inches; but obferving, that not one Drop 
of Water came into it, we refoived to try whether 
we could find any by Boring; in order thereunto, we 
applied ourfelves to make the neceflary Preparations, 
by getting a Piece of Timber of about feven Foot 
long, and boring it through with a three Inch and 
a half Auger, which Trunk we fix’d at the Bottom 
of the Well, and faften’d it by Quarters to the 
Curb at the Bottom, to prevent, its railing, and fill’d 
it all round three Foot deep with Clay, and on that 
laid four Courfe 'of Bricks for a Platform for the 
Men to Hand on in their boring, and got alfo an 
Auger of two Inches and half, to bore through the 
Clay, but could not get all the necefiary Appurte¬ 
nances till Thurfday the ^6:h. of September, when 
three Men at a Time began to bore, whom we 
fhifted every three Hours; the Boring which they 
fent us up, was a very clofe bluifli Clay, which 
continuing the fame after three Days and a half bo¬ 
ring, we began to defpair meeting with Water; but 
m Monday the 30th of September , in the Evening, 
as they were boring, the Auger flipt down at once, 
and up came Water, to our great Satisfaction } and in 

an 



( '93 ) 

an Hour’s Time there was upward of four Foot 
Water, which rofe fo fall, that at twelve o’ Clock at 
Noon, 

Feet. Inch, 

On the firft of 0Bober, we found - - 55 10 
On the xd, at $ in the Afternoon, - - - 109 08 
On the 3d, at 3 in the Afternoon, - » 131 06 

On the 4th, at 3 in the Afternoon, - - 149 06 

On the 5th, at 4 in the Afternoon, - - 161 03 

On the 6th, at 10 Tin the Morning, - * 167 08 

On the 7th, at 4 in the Afternoon, - - 174 00 

On the 8th, at 7 in the Morning, - - - 176 07 

and ftill increafes, though flowly. The Reafon of its 
not rifing fo much now as at firft, we apprehended 
proceeded from the Weight of Water which the 
Spring through the Hole of the Trunk rauft force up, 
and the Weil being wider aloft than below. What 
we think very extraordinary is, that we bored 8i 
Feet below the Foot of the Trunk before we met 
with this Body of Water, which by Computation is 
166 Feet below the deepeft Place in the adjacent 
Seas. The Water proves excellent good, foft, fweet 
and fine j we compar’d it with the beft Spring Water 
brought' from Milton , and in every Body’s Opinion 
that tailed both, they declar’d the Well-Water the 
beft. We put forne Soap to it, and it Larther’d fine¬ 
ly ; we boil’d old Peafe in it, which performed very 
well, and we have great Reafon to believe, that the 
Spring will fufficiently fupply his Majelly’s Ships, as 
propofed. 

Signed by 

Richard Frojt , James Toung , Edmond Oxley,- 
Ben], Rofwell , Richard Stacey , J. Hayward, 

D d John 
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John Ward, William Hogg, J. Dod , Charles 
Finch , D. Devert, William Jones , 

King’s Officers at Sheernefs and Chatham . 


iy. Some Qbferyations on the Crane, with bn - 
proVements on that Machine, by J. T. Defag ti¬ 
llers, F. ^ S. Shewn the Society in Models, 
but here exemplified by Figures, 

T HE Crane is an Inftrument fo much ufed, and 
fo well known, that it wou’d be needlefs here 
to give a particular Defcription of it; but as there 
are feveral Sorts of Cranes, and as that Machine is to 
ferve for different Purpofes, I wou’d only fhew what 
kind of Crane is moft proper for any particular 
Work; and how to prevent thofe Accidents which 
daily happen through the Carelefnefs of common 
Labourers, to the damaging of Goods, and often the 
wounding, or killing of the Men. 

When great Weights are to be rais’d from a great 
Depth, and laid on Carriages very near the Precipice, 
as at the Edge of a Stone Quarry, the Crane rauft 
be a fix’d one, and only the Gibbet moveable, from 
which the Weight hangs, as in Fig. i. Here, in the 
common Way, the Rope R r r, or Chain, which runs 
over the Gibber, goes between two Pullies P,Q_, fixed 
within the upper horizontal Beam of the Crane 
AQ.TX, above the Axis of the Gibbet BGV, fo 
as to be carried eafiiy to the Right or Left Hand, 
from W to to, when the Gibbet turns upon its Axis 
to bring the Burthen over the Carriage delign’d to re¬ 
ceive 
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ceive it. For this Purpofe, a fmall Rope, call’d the 
Guide.Rope, is faften’d to the Weight, or to the up¬ 
per Part of the Gibbet near its Extremity, g, which a 
Man is to puli to bring the Weight over the Place, to 
which it mult be lower’d. Now in performing this,the 
main Rope or Chain not continuing parallel to the Arm 
of the Gibbet, gives the Weight a Tendency towards 
that Side to which it deviates, and that fometimes fo 
fuddenly, that without Care, and much Force applied, 
if the Weight be very great, the Burthen will twing 
to or from the Carriage, fo as to break every, thing 
in its Way. Sometimes an horizontal Piece, like an 
Handfpike, is fix’d in the upright Shaft of the Gib¬ 
bet a little above B, to turn it by, but in that Cafe 
too the Force is unequal, as the Weight is carried 
round; fo that the Lives of the Men that are Load¬ 
ing, often depend upon the Care of the Man who 
guides the Weight, by either of the Means above- 
mentioned. 

N.£. No Situation of the Pulliescan prevent this} 
and we find Accidents to happen every Day, as will 
appear by the Examination of Fig. 3. 

But if upon the Axis of the Gibbet there be fix’d 
an Iron Wheel, y, with many Teeth, to be carried 
round by a Pinion, «, of a few Leaves, upon the End 
of whofe Axis is faften’d a Wheel, a?, with Arms 
(that Axis going through the perpendicular Piece 
T Z behind the Shaft of the Gibbet) a Man Hand¬ 
ing at that Wheel is out of Harm’s Way, and has 
fuch an Advantage of Power as to hold the Weight 
fteady in any Place requir’d, notwithftanding its 
Tendency to fwing, as mention’d above, which is 
not felt at the Ends of the Arms of this laft Wheel. 

Dd i The 
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The firft who has made Ufe of this Contrivance is 
Mr. Ralph Allen , Poft-mafter of Bath, at his Stone- 
Qparry, where the Weight rais’d is 4 or y, and fome- 
times 6 or 7 Ton. 

I need not fay that the Power to bring up the 
Weight works here by Means of a Capftane, or up¬ 
right Shaft, R O, drawn round by Horfes, that the 
Weight may come up more expeditioufly, though in 
the Figure the Handfpikes, /, e, h, going in at fuch 
an Hole as d, fhew that Men may work it upon Oc- 
cafion. 

The fame Gentleman having laid his Stone on 
Waggons of a peculiar Make, caufes it to run down 
Hill & about a Mile and an half, on a wooden Wag¬ 
gon-way (which I (hall hereafter defcribe with the 
Waggons, when I (hew the Society the Models, which 
are now making) to the River-fide, where he has a 
Wharf, and there by another Crane exactly fiiited to 
the Work, he takes the Stone from the Carriages, and 
with great Expedition iets it down into the Barges or 
Veffels that come to fetch it. 

In defcribing this Crane of Mr. Allen* s, I (hall 
fhew how Accidents are prevented in this Manner of 
working. 

This Crane is of the Sort which is commonly call’d 
a Rat’s fail Crane , Fig. 7. moving round a ftrong 
Poft like a Wind-mill, fo that it may turn quite round 
with all its Load. The Axel Bb, on which the 
Rope winds, is here horizontal like a Winch; but to 
gain Strength, inftead of theWalking Wheel C A, 
it is carried round by a ftroSg Wheel and Pinion, 
Fig. 5 and or is in Effeft a double Axis in Peri- 
trochio. Now in the common Cranes of this Kind, 

there 
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there is only a Catch (as EK A, Fig. y.) to hold 
the Burthen at the Height it is brought up to, whilft 
the Crane is turn’d round in order to have the 
Weight lower’d into the Veffels, which is done by 
lifting up the Catch, and being ready to let it down 
again as Need requires. Sometimes an half Circumfe¬ 
rence of Wood (DIIB, Fig. 5. ) is held hard againfr 
a wooden Wheel W w, on the Axel, to regulate and 
govern the Defcent of the Weight. But as in either 
of thefe Cafes, if the Man at the Crane is carelefs, 
very bad Accidents happen, Mr. Padmore , Mr. 
Allen *s chief Work-man, has made fuch a Contri¬ 
vance, that the Pail or Lever whereby the Axel is 
prefs’d to diredt the defcending Motion, does fb com¬ 
municate with the Catch, that in Cafe the Man that 
ought to manage it, fnou’d carelefiy let it go, the 
Catch always takes, and thereby all Accidents are 
prevented, as will be ihewn in the Explanation of 
the yth and 6th Figures. 

Where Goods are to be rais’d high, as in unloading 
Veffels, and alfo to be let down deep, as in loading 
them ; (that is, where both the former Operations 
are to be perform’d ) if the Weights do not exceed 
two or three Ton, and many Hands are not to be 
had, then an endlefs Screw turn’d by an Handle at 
each End (in an oppofite Situation, or with one 
Handle and a Balance to it) leading an Axis inPe- 
ritrochio, or as it is commonly call’d, a Worm and 
Wheel applied to a Crane, with a Gibbet, is raoft 
ufeful: For the Teeth of the Wheel are pull’d by 
the Weight fo directly againft the Thread of the 
Worm in its Endeavour to defcend, that one may leave 
the Handle in any Pofition where it will flop, with¬ 
out 
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out any Catch, or the kail Danger of the Weight 
failing back again. 

But then, if you wou’d have the Weight to be let 
down, to defcend pretty quick, which cannot be per¬ 
form’d by applying the Hand to the Handle, which 
goes through a great Space in Companion _ to the 
Space defcrib’d by the Weight ( without which fuf- 
ficient Force would be wanting) only give the Han¬ 
dle a Swing, and if the Worm be w§ll oil’d, the Han¬ 
dle and its Counterpoife, or the two Handles, will 
perform the Office of a Fly in the common Jack, 
turning very fail round, and regulating the Motion 
of the Weight, which from that Impuife will de¬ 
fcend continually, and not too faft, like the Weight 
of a Jack. 

The Way to flop this Motion at any Time, is 
to grafp the Axis of the Screw hard, betwixt the 
Screw and the Handle in its round Part. The Hand 
is Efficient to do it, and will flop it in two or three 
Turns. 

N, B. Such a Crane may he feen at Mr. GrayV, 

ho makes them to feU t at Mill-Bank, Weft- 
minfter. 

The worft Cranes are thofe where Men walk in 
a large Wheel, by reafon of Accidents that happen 
daily on account of the ffiort Space between a Man’s 
two Feet. This may be prevented by uiing four 
footed Animals, the Length of whofe Bodies makes 
a Bafe of fufficient Length to keep tile Wheel from 
running back, Fig. 7. 


An 
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An Explanation of the Figures. 

Fig. i. Reprefenting a fix’d Crane with a Gibbet 
moving on an upright Shaft or Axis. 

A^a> The Roof of the Crane to preferve the 
Rope R T r from the Weather, when the Arm of the 
Gibbet V G g being turn’d towards Y is brought 
under it. 

A T, The upper Piece of the Crane, is an hori¬ 
zontal Situation, call’d the Plate of the Crane. 

X, Y, Z, The three Crane Polls brac’d at Top and 
Bottom. 

D S, MN, IE, Three Ciils within the Stone Work, 
brac’d with Wood, and made fall with an upright 
Plate of Iron pinn’d to the Wood on each Side. 

N. B. When the Crane is nut in Stone IFork, the 
three Ciils rniift he all in one Piece, reaching from 
D to E. 

HI, hE, Are the Braces of the main Poll of the 
Crane, which come up above the Level of the Wharf 
L *w B, which are longer and (Ironger than the others. 
Here a crofs Piece whofe Section is ( 5c) keeps the 
main Poll from twilling. 

R O, The Capftane, or Shaft of the Crane to re¬ 
ceive the Rope or Chain ; which Shaft is turn’d here 
by Bars or Handfpikes, fuch as hd, f d, or ed, the 
lower Part being Rrengthened with Iron Hoops above 
and below the Holes at d, with a Pivot or Iron 
Axis turning in an Hole in a Piece whofe Sedion 
is F. 

p p, Are two Pins, which hold on a Collar in 
which the upper Part of the Shaft turns. 

CR, 
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' C B, The Shaft or Axel of the Gibbet with Pi¬ 
vots and Iron Hoops at Top and Bottom, and a Wheel 
of Iron, f, having Teeth perpendicular to its Plane. 
This Wheel is led by a Pinion, ?/, which is on the 
Axis of the Wheel x, by whofe Arms a Man Hand¬ 
ing at H may bring about the End of the Gibbet g 
with the Ram-head r, and the Weight hanging at 
it, either to the Right or Left, and eafiiy hold the 
Gibbet in anyPofition. 

CTPQ_, A ftrong Piece or Block having three 
Pullies, one vertical, and the other two horizontal, 
that the Rope may run over the Firfl of them, and 
between the two others. 

Fig. z. Reprefents an horizontal Section of the 
Crane in its upper Part, or rather a View of it from 
the Plane of the Roof, fuppoling the Roof taken off. 

N. B. the fame Letters mark the Parts which 
have been ctefcribed in Figure i. 

Fig. 3. Shew the Inconveniencies in the Motion of 
the Gibbet. 

L B E D, Reprefents Part of the Wharf next the 
Wafer, or Precipice of a Quarry. _ 

TPQ., The Block-Piece which holds the three 
Pullies, exprefs’d by the fame Letters in Fig. 1 and z. 

s gr G, The Arm of the Gibbet reprefented by Vg, 
Fig. 1. 

T, The vertical Pulley. 

P>Qj The horizontal Pullies, reprefented in ano¬ 
ther Situation by p, q, when their Centers from m,y, 
are brought to n and t. 

C, Is a Point directly over the Pivot of the Shaft, 
or Axel of the Gibbet. 
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Ci, C C 3, C 4,- C St Reprefents a Line over 
the Arm of the Gibbet, or rather a Plane going 
through the Middle of it, in feveral of its Situa¬ 
tions, when turn’d towards the right Hand, from its 
direfr Portion C r. 

C 6, C 7, C 8, Cr, Reprefent the feveral Situations 
of the Gibbet towards the Left, the laft Pulley r, at 
the End of the Gibbet, immediately over the Weight 
traverfing in the Circle 5, 4 > 3 , h 6,7, 8. 

When the Gibbet is in the Pofition c g, the Rope 
runs diredly over the Middle of its Arm, therefore 
the leaft Force anglied to r or r, can keep in its 
Place the greateft Weight that can be drawn up by 
the Crane, when fufpended to the Ram-head. _ If the 
Pullies are at p and q, the Gibbet loaded will alfo 
be without Labour retain’d in the Pofition C x on the 
Right, and C6 on the Left, and with no great Trou¬ 
ble in the Pofition C i. 

But if the Gibbet be brought over the- Wharf at 
4 on the Right, or at 8 on the Left, the Rope will 
no longer run over the Middle of the Gibbet, but de¬ 
viate from it, fo as to make with it the Angle q 41, 
or 0 8 n, and raife the Weight by the Motion of the 
Gibbet in Proportion as the Line q 4, or 0 8, -is longer 
than 1 4, or n 8; and therefore the Weight will tend 
to run back- towards g in Proportion to the Difference 
of thofe Lines, which muff give a Twitch to the 
Perfon who draws from r, or r by a'guide Rope. 

If to prevent this Inconveniency the Pulley a t q 
be remov’d back to Q., then indeed the Rope, will 
run over the Line C 4, or 1 4, and confequently ,fhe 
Gibbet will be eafily held in that Situation ^ bijt if 
•you have Occafion to move th§ Weight to 5, the Rope 
J E e touching 
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touching the Pulley at t, will make an Angle with 
C y, and again be fubjed to the Inconveniency above* 
mentioned. Befides, in bringing the End of the Gibbet 
from g to 4, the Rope immediately applying itfelf to the 
Pulley at t will come forward with a Jerk, though 
it will be twitch’d back agaift when at 5. 

If the Pulley be fet backwardcr ftill, as may be 
feen at P, when you wou’d keep the Weight under 
8, it will tend to go on towards c, in Proportion, as the 
Rope at m 8 is now fliorter than the Line n 8 } for 
now the Weight defending a little, the Force of that 
Defcent added to the Pull of him who draws the 
Guide Rope, will caufe the Weight to fwing towards 
the Crane, fo as fometimes to do Mifcflief, if the 
Weight be very great, and the Men carelefs. i 

N. B. No Portion of the Pullies can - mend the 
Matter, there being only three Situations of the Gib¬ 
bet in its whole Traverfe, where it can keep its Place 
when loaded. Therefore the Wheel, y, and the 
Wheel and Pinion, x u y in Fig. 1. are of very con- 
fiderable Ufe when great Weights are rais’d. 

Fig. 4. Reprefents the double Axis in Peritrochio, 
or Wheel and Pinion us’d inftead of the walking Wheel 
of Mg. 7. 

c, c. An Axis with Handles having a Pinion P 
which leads the Wheel P R to wind the Rope R Z on 
the Axel R. 

K, A, Part of the Catch which flops the Rope from 
running back again. 

Ww, A wooden Wheel of fome Thicknefs^ which 
(when flic Catch is up), is kept from tprqing too 
fwift as the Weight runs down, by pulling' up- the Se¬ 
micircular Part Of the % 1 MoI fo as to make it bear 

, hard! 
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hard againft the Wheel below, to regulate or flop the 
Defcent of the Weight. 

C C, The Pivots or Centers of the Axel. 

L F, Part of the Leaver, whereby the Pall is 
drawn up againft the Wheel W w, by means of the 
Rope FB. 

a, The Weight to bring down the Pall clear of 
the Wheel W <w, when it is not pull’d up. 

IoIB, The End of the Pall which is applied to 
the Wheel, the other End not being reprefented here. 

Fig. $. Shews the Manner of letting down the 
Weight fwifter or flower as there is Occalion, repre- 
fenting that End of the Axel on which the Catch and 
Pall aft alternately. 

P P and pp are two upright Pieces fix’d to the 
Frame of the Crane, in any manner that is moft 
convenient for carrying the three Centers L, K, and k. 

When the Rope RrZ going over a Pulley at r, or 
any where elfe, draws from the Axel in the Direction 
R r; the Catch, if its End is at A, keeps it immove¬ 
able, But by pulling at H, the Leaver GF rifes at 
F, and confequently draws up the End B of the Pall 
B D; which moving on the Center docs by its End 
D ( by means of the Bar D E) pull down E, and raife 
A of the Catch, fo as to let the Rope run down *, but 
to prevent its running too faft, one tnuft pull p little 
harderj then the Semicircle I ol will prefs againft the 
Wheel, and flacken the Defcent of the Weight; which 
will be wholly flopp’d by pulling ftill harder: Then the 
Leaver, Pall, and Catch will be in the JPofition mark’d 
by prick’d Lines and fraall Letters. Now if the Per- 
fon holding H, Ihou’d carelefly let it go, thp Weight 
a in defending will bring down the Pall at B, and 

Ee z raife 



f( ;®q4)) 

taife its other End, fo as to throw the Catch in again 
upon the Teeth of the R itchqt, and flop the whole 
Motion without Occidents. 

The 6 rti Figure reprefenlb the Whee^and Pinion 
at the other End of the AkP, tfhere thp lame Letters 
exprefs rhe fame Parts, 

The 7th Figure reprefents ,thc Crane with the 
walking Wheel, the whole turning rpund upon the 
ftrong Poft or TuncheoniS,,! Which is fix’d tyeujily 
uprig&d by Means tbc,,Bfraces and -Gills LLLL 
L L Ei Ls; and’ when the Wheel and Pinion is us’d 
inftead of the walking Wheel, all the other Parts are 
the fame. 

f F, Is a Brace and Ladder. .1,1 

< I, ff, (Ktrf tSV Mhes^oCthe < Rppe,t;o ^ over, and 
come to* thfe.Weight at mm id sjV'O jjt 

P. .8.* •Sometimes, <a,£a*ir 0 -^f,Blocks,is applied be¬ 
tween F and* HI , Mmall'i,wopden_Roof alfo is appli¬ 
ed dver tire Ends’of the’Piece? at E, N, M, and F. 

' . *' 1 1 «11 1 1 »s * 


ib on, urn 


Y. Of 'tie ideteor called the ignis Fatuus, from 
ObferDations made jn England, t by the Reread 
Mr. W. Derhajxi^ ¥.\% S. and others hi Italy, 
cbmMrtkdtkd'"bfy Sir Tho. Dereham, %vn. 

f.s. ; “ ■' 


I T being the Opinion of divers skilful Nafcuralifts 
( partichtefte’ Me. Fn/FiUughby au$ & a y ) 
that the tms fatid are a great 

Number of tkg MaU-Ghki'oMsim\Fyghmdv { or ,of 
W Pyrmjm %r 1 F was mind- 

^ ' sir 7 ’ ed 
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ed to confult my curiftus and ingenious Friend, Sir 
Tho. D ere ham, about the Phenomenon, being in¬ 
formed, that thofe Jgnes Fatui are common in all the 
Italian Farts. But of the Pyranjhc , or Fire-JIies , 
he filth, He never ohferved any Jiuh E/fetfs, al¬ 
though there is an immenfe Number of them hi June 
and July. He faith moreover, that thefe PyrauJfiV 
are called Lucciole , i. e. Small Lights, and that they 
are not the Farfalls ( as Mr. Ray thought) which 
are Batter-fies. 

But I have good Rea fan to think, that Infeds are 
not concerned m the Jgnes Fatui , from the following 
Obfervations; the Firft of which I made my felf, and 
the others 1 received from Italy , by the Favour of 
Sir Tho. Dereham. 

My own Obfervation I made at a Place that lay 
in a Valley between Rocky Hills, which I futyed 
might contain Minerals in fotne Boggy Ground near 
the Boitoln of thofe Hills. Where, feeing one in a 
calm, dark Night, with gentle Approaches I got up by 
Degrees within two or three Yards of it, and viewed 
it with all the Care I pofiibly could. I found it frisking 
about a dead Thiftle growing in the Field, until a. 
finall Motion of the Air (even fuch as was caufed on¬ 
ly by the Approximation of my felf) made it skip to 
another Place, and thence to another, and another. 

It is now about fifty-five Years fince I faw this Plrce- 
nomcnon, but I have as frelh and perfed an Idea of 
it, as if it was Out of a few Days. And as I took it 
then, fo 1 am of the fame Opinion now, that it was 

a fired f r apm\ . . . . 

' The Male- Ghrporms I know emit their filming 
Light, as they fly j by which Means they difeover 

u and 
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and woo the Females: but I pever obferved them to 
fly together in fo great Numbers, as to make a Light 
equal to an Ignis Fat mis. And 1 was fo near, that 
had it been the Shining of Gloworms, I muff have 
feen it in little diftind Spots of Light; but it was one 
continuous Body of Light. 

Having thus related my own Obfervations of the 
Ignes Fatui , I fhall next give an Account of the 
Obfervations which Sir Fho. Dereham procured for 
me in Italy , in the following Letter of Dr. Giacomo 
Bartholomeo Beccari, F. R S. to Sir f. Dereham, 
F. R. S. dated at Bologna , OBob. 13, 17x8, and 
tranflated from the Italian , by the late Dr. Job. 
Cafpar Scheuchzer. Which Letter is ip thefe Words. 

’ f Tp lS purely in Obedience to your Commands, 

X by Dr. Eujachio Manfredi, I fend you 
the following Obfervations on the Ignes Fatui. 
What I am now going to_ offer to you concerning 
thefe fiery Appearances, is the Remit .of feveral 
Conversations I had upon this Subjed with feveral 
experienced Travellers, Men of Learning and Re¬ 
futation, whofe Sincerity I had no Reafon to mif- 
truft. For my own farther Satisfadion, ever fince I 
received your Commands, I have made it my Bufinefs 
to fpeak with as many as I could light of, with fuch 
as travelled much in the Mountains, and with others 
that obferved them in Plains, on Purpofe to fee whe¬ 
ther or no the Difference of the Place made any fen- 
fibie Difference in the Appearance. I fipd upon the 
Whole, that they are pretty common, in all the Ter¬ 
ritory of Bologna . To begin with the Plains, they 
are very frequently obferved there f the Country Peo- 
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pie call them Cularfi , perhaps from feme fancied Si¬ 
militude to thofe Birds, and becaufe they look up¬ 
on them as Birds, the Belly and other Parts of which 
are refplendent like our fbining Flics. They are moft 
frequent in watry and morally Ground, and there are 
fome fuch Places, where one may be almoft fure of 
feeing them every Night, if it be dark. In the Fields 
near the Bridge Della Calcar ata, in a Common be¬ 
longing to the Parifti of 3 . Maria in clo/io. North of 
Bologna , one of thefe fiery Appearances is very often 
obferved to move a-crofs the Fields, coining from 
another Bridge, called Della Fojj'a qmdra. There 
is another of them in the Fields of Bagnara. , almoft 
Eaft of Bologna , which fcarce ever fails to appear 
in dark Nights, particularly when it rains, or fnows, 
as alfo in cold and frofty Weather. Both thefe, I mean 
that near the Bridge of Calcarata , and that in the 
Fields of Bagnara , are very large; and I am affured, 
that foraetiraes their Light is equal to that of one of our 
ordinary Faggots or Bundles made of Branches of Vine':, 
and that it is fcarce ever lefs than that of the Links 
which our Country People make of Hcmp-ftalks, and 
which they light themfelves withal, when they tra¬ 
vel at Night. That at Bagnara appeared, not long 
fince, to a Gentleman of my Acquaintance, as he 
was travelling that Way; it kept him Company for a 
Mile or better, conftantly moving before him, and 
carting a ftronger Light on the Road, than the Link 
he had with him. 

I believe there may be many more in other Plains 
as large as thefe two, though at prefent I have not 
been able to get certain Information of any others. 
Leffer ones there appear a good many, fome of them 

giving 
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giving as much Light as a lighted Torch, and fome 
there arc no bigger than the Flame of a com¬ 
mon Candle. Of thefe, I have been aflured, a good 
“many were feen in the Fields of Barijclhi, All of 
them have the Came Property in refombling both in 
Colour and Light, a Flame ftrong enough tu imleft 
a Luftre upon Neighbouring Objeds all round. 
They are continually "in Motion, but this Motion is 
various and uncertain. Sometimes they rife up, at 
others they (ink. Sometimes they difappeir of a fudden, 
and appear again in an lnftant in fome other Place. 
Commonly they keep hovering about fix Foot from 
the Ground.- As they differ in Largenefi, fo they 
do in Figure, fpreading fometimes pretty wide, and 
then again contrading themfelvcs. Sometimes break¬ 
ing to all Appearance into two, and a very little 
while after meeting again into one Body ; fometimes 
floating like Waves, and letting drop fome Parts like 
Sparks out of a Fire. I have been aflured, that 
there is no dark Night all the Year round, when 
they do not appear. And in the very Middle of the 
Winter, when the. Weather is very cold, and the 
Ground covered with 'Snow, they are obfervcct 
more frequently than in the hotted: Summer. The 
Gentleman who obliged me with an Account of that 
at Bagnara , told me, that if I had a Mind to fee 
it my felf, I might be Cure of finding it if l went thi¬ 
ther in very cold Weather, and in a lharp Frofi Nor 
doth either Rain or Snow in any wife prevent or hin¬ 
der their Appearance j on the Contrary, they 
frequently obferved, and cafl a ftropger Light wt t&my 
and wet Weather. This lafl Qkcumftance indeed 
hath’ beeft 'taken Notice of by Come Writers, and 

among 
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among the reft, if I remember right, by the learned 
Gajfendi. Neither doth the Wind much hurt thejjC 
though one fhould think, that if it was a burning 
Subftancc, like common Fire, it fhould. either be dif- 
fipated in windy Weather, or estinguiflied by Rain. 
But fince they do not receive any Damage from wet 
Weather, and fince, on the other Hand, it hath never 
been obferved, that any thing was thereby fet on 
Fire, though they muft needs in their, moving to and 
fro, meet with a good many combuftible Subftances, 
it may from thence be very reafonably inferr’d, that 
they have fome Refemblance to that Sort of Phof- 
phorus which doth indeed ftiirfe in the Dark, but doth 
not burn any thing as common Fire doth. Nor is 
there any thing extraordinary in this, any more 
than in other fiery Appearances, which 1 am inform¬ 
ed are likewife pretty common, and agree with the 
Jgnes Fatai, in having only the Splendor and Appear¬ 
ance of Fire, without the Quality of Burning, but 
differ from them in a good many other Particulars. 
Such a Phenomenon was obferved by a noted Cler¬ 
gy-man of this City, one Summer’s Evening, near 
fome Country Peoples Houfes. ' The Flame feem’d to 
him fo ftrong, that he called to them to put it out, 
for fear it fhould reach a Hay-loft, and a Heap of 
Hemp that lay not far from it ^ but when he came 
to the very Place where he had firft fecn the Flame, 
he perceived that it was only an Appearance, obferv- 
ing not the leaft Footftep of Fire, though he allured 
me there lay a good deal of combuftible Stuff all 
thereabouts, which would have eafily took Fire, if 
there had been any thing of an affual Flame upon 
the Spot. The fame Gentleman told me, that in a 

F f very 
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very dry Summer (I do not know whether the fame 
With the foregoing) he obferved, in the Middle of 
ftfjue other Fields of his own, for feverai Evenings 
together, a pretty confidcrablc Flame on the Ground, 
nearly in the fame Plane, and that hiving rcfolvcd to 
go and take a nearer View of it the next Evening, it 
did not appear for that Time j that, however, he went 
to the Place where he had before feen it, and fat him- 
felf down.on the Ground, but could not obferve the 
lead Mark of any Fire or Flame having been in that 
Spot, nor feel any Heat in the Ground any more than 
in other Places; only he fiw fome flight Flames ari¬ 
sing out of the Ground hard by, which difappeared 
as foon as they came into the open Air. It is well 
known to People that travel on Horfeback at the Be¬ 
ginning of the Night, in the Heat of the Summer, 
when they traverfe the dry Beds of Rivers, and break 
with their Horfes Feet tliofe fandy Grounds that have 
been all Day long ftrongly heated by the Sun, there 
rife up fome bluilh Flames, which very often fright 
the Horfes. This Phoenomenon is mod common in 
thofe Places where the Water hath left behind a kind 
of a chalky Sediment, or fat Earth, which drying af¬ 
terwards forms a thick hard Crud. So likewife if 
in the Heat of the Summer you travel in dark Nights, 
either on Horfeback, or on Foot, over the burnt-up 
Ground of fome Fields, you fhall fee Flames break 
out of the Ground alinod at every Step. All thefe 
Fires and Flames have indeed the Light and Shining, 
but not the Burning duality of Fire, whether from 
the extream Smalinefs and Rarity of their Parts, as 
fome apprehend, or for fome othe* Reafon, I will not 
attempt to determine And this is the only Thing 
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they have in common with the Ignes Fata/, differing 
very much in other Refpe&s, particularly in not ap¬ 
pearing at all Seafons of the Year, and moll frequently 
in the Winter, as the others do. Thus fir, what; 1 
could learn concerning the jtp ill with a fi ifp , as it 
hath been obferved in the Plains. As to the Ap¬ 
pearance of this Phenomenon in mountainous Parts, 
lay what I have hitherto been able to learn, they dif¬ 
fer in nothing elfe but in Largenefs ^ and all thofe i 
converted with, that faw them in the Mountains, agree 
in that they never obferved any larger than the Flame 
of an ordinary Candle. Nor do thofe that live in the 
Mountains call them Cularfi, which Name is perhaps 
ufed only by the Country People in the Plains for 
thofe large ones above deferibed. I will make it 
my Bufinefs to enquire a little farther into this 
Matter, if perhaps the large ones are feen in the 
Plains only, and thofe in the Mountains are alwaj's 
fmall. The Difference of the Air, and that of the 
Soil may, for ought I know, contribute a great deal 
towards the different Size of thefe Appearances; at 
leaft all that I can offer material at’prefent towards 
folving this particular Circumftance, with Regard to 
their Largenefs, is, that thofe Grounds, where we ob- 
ferve the largeft Fires, as at Bagnara, are what they 
here call Jrong Ground (terrent forth) being a hard 
chalky and clayey Soil, which will harbour the Wa¬ 
ter a long while, and is afterwards, in hot Weather, 
very apt to break into large Cracks and FiiTures; where¬ 
as on the contrary, thofe Soils in the Mountains, where 
they obferve the fmall Fires, are what they call foft, 
pr fweet Ground (terrenh doJci) being generally 
fanny, and of a more loofe Contexture, which do not 

F f i ‘ ' keep 
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keep the Witer fo long as the others. Of that Sort 
^ alfo is the Soil in the abovetncntioned Plains of £arU 
where, about fcven or eight Years fince, they 
ooferved a good Number of the fmalieffc Igfies Fata/ 
in the Fields, within the Compafs of about three 
Miles. One Thing I will beg Leave to add, tint ac¬ 
cording to the befl. Informations I have hitherto been 
able to procure, thefe Lights are great Friends to 
Brooks and Rivers, being frequently obferved along 
the Banks of them, perhaps becaufe the Air carries 
them thither more cafiiy than any where elfe. In all 
other Particulars, as in their Motion, the Manner of 
their Appearance, their difappearing fotnethnes very 
fuddenly, their Light, the Height they rife to, and 
their not being affefted either by rainy or oold Wea^ 
ther, they are the vety fame With the Cnhtji above 
defer ibed, or the large Will with a Wifp , as obferved 
in the Plains. 

I intended here to have clofed this Account, but I 
cannot forbear adding the followingObfcmtion, which 
in my Opinion is very curious a’nd Singular. I am 
indebted for it to a young Gentleman, a very accurate 
and knowing Obferver of natural Appearances, Tra¬ 
velling fometkne in March laft, between eight and 
nine in the Evening, in a mountainous Road- not far 
from our Lady del S&rfo, about ten Miles South of 
Bologna y as he approached a certain River tolled 
Rioverde, he perceived a Light, which fhone very 
ftrongly upon feme Stones that lay upon fire tBanks, 
It feemed to be abbut two Foot'above tfh*BtOaos,»and 
not far from the ’Watfer>oP l fhe ! Rivei?6 <}^> Efgore and 
Largenefs it hadithe Appeardhee) 

ewhat abofe fadUeagth, -and 

^ ' * ‘I about 
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about half a Foot high, its longcft Side lying parallel 
lo the Horizon: Its Light was very ftrong, info*, 
much that he could very plainly diftinguilh by 4 
Part of a neighbouring Hedge, ajid the Water in the 
River; only in the Eaft Corner of jt the Ligtyt was 
pretty faint, and the fquare Figure lefs perfect as if 
cut off, or darkened by the Segment of a Circle. The 
Gentleman’s Curiofity tempted him to examine it a 
little nearer j in orficr J:o which he advanced gently 
towards the,-Place, furbmW! m - 

and then . _ „— ^ V y>, ^ ^ luporcton as fje'drew 
nearer, and that when he came to the Place it felf, it 
was quite van.iffied. _ Upon this he ftepp’d back, and 
not only faw it again, Jbjut; lf (o^nd th it the farther lie 
went from i s t» the ftcongey and brighter it grew.- nor 
could he upon narrowly fvteivjng the Place where this 
fiery Appearance was, perceive die feafthlacknefs, or 
Smell, or any Iv^ark of an aStunA ‘Fire. The Tame 
Obfervation was con tinned to me'^y pother Gentle¬ 
man, who frequently travels that Way, and who af- 
fured me, that lie had feen the very fame Light five or 
fix different Times, in Spring arid Autumn and that 
he had »kfay& obferved it in the very fame Shape and 
the fame Place, which to me feems very difficult to 
be accounted for. He told me farther, that once he 
look pnticuiar Notice of its coming out of a neigh¬ 
bouring Place, and then fettling it felf into the Figure 
above deferibed. How it comes to pafs, that the 
ffipccx qnc approaches to thefe, or the like fiery Ap¬ 
pearances, the ftintcr they grow, till at M they dif- 
appear totally, 1 very freely own my felf at a Lofs, 
but yet 1 cannot help thinking, that there is fome- 
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' thing in it analogous to what we obferve in Fogs and 
^Mouds, which at a Diftance have indeed the Appear- 
alee of very thick Bodies, but are found more rare 
as one gets into them. Nor is it improbable, as they 
mud be fomething very thin and fubtle, that upon the 
Approach of groffer Bodies with their Atmofphercs, 
they are a&ually driven away. 

This is the Subdance of what I have been able to 
gather from feverai Accounts relating to the Ignes 
Fatal ; but as to the Caufes of them, I will not pre¬ 
tend to affign any: I will only add, that all that ever 
faw any of thefe fiery Appearances agree, and you 
may affure Mr. Derbam of it, that they cad a Light 
quite different from that of the pining Files', and 
if you pleafe to refieft on the _ feverai Cireumftances 
above related, I believe you will find, that they are 
not eafily, if at all, to be folved by that Hypothefis. 
I intend in another Letter to trouble you with feme 
Quedions, and likewife fome Obfervations of my 
own on thefe Flies , mean while, 


t M r &C. 


vi. Dm 
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VI. T>u<z ObferVationes Eclipfis Luna Totalis Noble 
fequente T)iem 28 Julij 1725?. S'. K Commmu* 
cattle CL Thoma Dereham, Ban. C* & S ( 


Obfervatio in publico Obfervatio Bononi* 
i Dno. Euftachio Manfredi, M. D. R. <?. S. Sec. 


Temp. 
H. 1 

11 56 

12 11 


Ver. 

a 


5 * 
33 


jgCUpfis certe incepta. 


12 56 
19 4 6 


20 

21 

2-3 

24 

25 

2*5 

27 

29 

32 

3 ? 

3 B 

39 

4 ? 

4 <S 


Initiura Copernici. 

Centrum Copernici , fed ex alters Deter- 
minatione 2" citius. 

Initium fychonis , fed ex altera Deter- 
_ minat. 2" citius. 

54 Medium Tyc bonis. 

43 Totum Tycbonem. 

43 Initium Platonic. 

42 Medium Platonic. ‘ 

23 Totum Patonem. 

$5 Infnla in Sinu medio. 

3$ Totum ManiUnm. 

3j Totum ylrijiotelem. 

7 Totutn Menelaum. 
o Totum Plinium. 


49 rromomonum jomnu 
26 Promontorum acutum. 
16 Totum Fracaforium. 
42 Totum Proclum. 

59 Initium Maris Crifnm. 


Medium 




Temp. Vet. 

H, ? " . . 

("Medium Marts Cri/<>';», fed cx alter;! 

49 47 ^ Deierminat. t" citu'is. 

' 19 Totum A fare O ijhita. 

^3 (5 Totum Pehrontht. 

iz 5-5- 54 Totalis Immerfio Lunte. 

14 34 2 ’ 5 ' Initium Emerfionis dub. 

37 30 Initium Grimaldi. 

38 zo Totum Galileum. 

38 28 Totum Grimaldaw. 

39 45" Totum Ariftanhim. 

44 47 Totum Keplerum. 

48 33 Initium Platoms. 

49 37 Medium Plaimh. 

50 42 Totum Ptatonem. 

5% 47 Totum Copernicum . 

5-5" 32 Totum BulUaldum. 

15 1 56 Initium Tychonis. 
z 3 6 Medium Tychonis. 

3 50 Totum Tyohonem. 

4 50 Totum ManiVmm. 

7 47 Totum Menelaum . 

11 i Totum Dyomfitm. 

11 37 Totum PTmium . 

18 53 Promontorkm acutim. 

20 30 Initium Marts Crijhm. 

20 5”9 Totum Prochm. 

23 34 Medium ylVMM Criftim. 

15- 35- 00 Finis Eciiplis. 


Obfervatio 
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ObferoaUo Eclipjis Ltmaris hi Collegia Romano S&» 
cietatis Jcfu, t, p. w. if. 


Immerfiones. 

Utnbra ad j limbum -- -- 

Clnitium ■ — 

Kepleri y ^Medium -- —- 

-• Clnitium- 

Copervici, - <Medium --— 

Clnitium-- 

HeracVtdts^ *<! Medium ——- 

C Finis--—-■ 

Clnitium- 

lie In onis, ■— ^Medium -— 

Clnitium -—- 

fj’ihonis t "^Medium - — 

C Finis --—* 

Clnitium --- 

Platonis, s Medium - - 

CFinis-- 

initium--— 

j Medium —— — 

.Finis —— -- 

* ritiitium- — 

.Meth’lni, ^Medium - ■— 

C Finis - —. —• 

Clnitium - - - 

Mentis CriJhmX Medium —— — 
C Finis —■ —- - 
Totalis Imraerfio -- -- - - 


Kepleri. 


Copermci , 


HeracVtdts „ 


lie in win. 


‘fyihon'n 


Platonis, 


IZ OI oo 

07 49 
09 04 
09 jo 

15 00 

1 6 z6 

17 00 
17 11 
17 2,7 
17 40 
zz z 6 
zz 41 
13 07 

13 5 ° 

14 41 

z$ z$ 

28 43 

29 14 
29 50 

31 OJ 

32 00 
3* 47 

35 °4 
39 45 

36 08 

51 37 

54 10 
§6 08 

13 00 16 


Emerliones 
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Emerfiones. 


Xjax ad l> limb 
G>umaldi Finis 
Kxtferi Finis - 


Heraclidis, 


CInitium - 
< Medium 
CFinis —- 


H. ' " 

14 38 24 

43 24 

44 34 
46 14 

4 6 £4 

47 *4 


Platonis, 


dycbouis. 


Maris Crifntm , 


CInitium - —- —— 49 10 

Helhonis, s Medium- -- —“ 5° 04 

(.Finis--. — — 50 44 

CInitium —— -—- —-- 51 24 

Platonis, s Medium —- —■ fx °9 

CFinis--—-- $z 44 

CInitium - — —— if 07 of 

Sfychonis, < Medium -—• *-—* —* 07 13 

CFinis -- --08 18 

CInitium ----• 26 39 

Maris Crijhm-X Medium - ——- - a8 38 

CFinis -- -— - - 3t St 

Totalis emerfio .- ——---38 00 

Obfervationes habit® font telefcopib pedum Roina- 
nordtei 9, aere innubi, fed- vaparofo ita,ut circa Eclipfe 
finem limbus Lunaris tremcre videretur. Diameter Luna; 
horizontalis capta 15 h. 46' interdipiebat microraelri 
partes 1934, quarum verticals Lilnse diameter com- 
prehendebat 2877, at "Solis diameter die precedent i 
vifa eft occupare*partes '2830. H, 1 " 

Tempus Immerfionis - — 59 id 

Tempus Emerfionis-- ———■ 59 $6 

Mora in tenebris-- —— 1 38 08 


50 44 
ft 24 
52 09 

S z 44 
IjT 07 Of 
07 13 
08 18 
z 6 39 
28 38 
3 1 ft 
38 00 


Dura do Bclipfis - -■ —-3 37 00 

* Solis Meridianirefraftione fttoif-Cy Auaufti ^^ 1 ^ 0 
tingentes in Crnomone,"~mjtisY J § J47040 
fipertOKfi horizontalis diameter 'Sg Auo-uftiS 4 ^ 01 

_70 C 0 <47731 

* 4 >oooo F' 'r N I 8. 
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V. An Account of a Treatife entituled, Calculations 
and Tables relating to the attractive Virtue 
of Loadftones, <fc, (printed Anno 1729. 

VI. Account of a Boo 4 entituled , Jo. Frider. 
Weidleri Obfervationes Meteorologies Sc 
Aftronomics, Annorum 1728 & 1729, 
&c. WittembergSj Anno 1729. 

VII. Occultatio Veneris d Lund Juheunte Berolini 
Ytja die 19 Septembris, 17^9, N. S. pner. 
d B. Kirchio. Ex Viario Meteorologico (M.S.) 
J. Fred. Weidleri, L. L. D. ^ Math. Prof. 
Brim* Wittembergae. 
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I, A Catalogue of the fifty (plants from Che lie a» 
Garden, prejented to the Royal Society, by 
the Company of Apothecaries, for the J&.r 
1728 5 purfuant to the 'Direction of Sir Hans 
Sloane, Dart. Med. Peg. Prdf. Col. (peg. Med. 
& Soc. (peg. Dy ll'aac Rand, Jpothecary i 
E % S. 

301. A NON IS Americana j folio latiori, fub* 
XJL rotundo. T. Inft. 409, 

302. Apocynum frutefcens ; Salicis folio, anguffo. 

An Apocynum ereChm^Africanim ; VtUo/ofruc - 

in j Salicisfolio, glabro, angufto. Par.Bat .24 ? 

303. After Americanus, ferotinus, aitiffimusj folio 
brevi, caulem ample&ente. 

304. Betonica maxima; Scrophulariae folio j flore e 
iuteo pallefcente. Scliol. Bot. 64. 

305'. Betonica maxima ; Scrophulariae folio; floribus 
incarnatis. Par. Bat. so 6 . 

30 6 . Chatnaedrys j vulgo vera exiftimata. J. B. 3. 
288. 

307. Chamasdrys j foliis parvis leviter crenatis. 

308. Chamaedrys, frutefcens ; Teucrium vulgo. T. 
Inft, 205-. 

309. Chamaedrys 3 laciniatisfoliis. Lob. Icon. 385'. 

310. Chamaedrys; quae feucrium Hlfpankum, fu~ 
pi mini\ Verbena tennifolia foliis. D. Goijjfim. 
1 ). Jujfieu. 

311. Commelina graminea, latifolia; flore caeruleo. 
Plum. N. Gen. Plant. 

H h 312- Co * 
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Conyza Orientals, liumilis ; Verbafci folio, cz.n-> 


didiflimo. 

An Conyz-a towAofa & candid ifrma ; fubro- 
tundo % craf'o folio ; fore htieo. D. Sherard. 
Ac. Peg. A. Par. Anno 1719 ? 

313. Corona Solis; Trachelii folio ; radicc repcntc. 
T. luff. 490- 

314. Corona Solis; Trachelii folio, ramoflor; radicc 


non repcntc. 

315-. Corona Solis; Trachelii folio, tenuiore ; calyce 
floris foliato. 

316. Cotinus coriaria. Dod. 780. 

317. Doria major, repens. 

Firga aurea maxima ; radice repcntc ; five 
Doren major, repens. D. Bobart. Hip. 

■ Ox. 3. 1x3, 

318. Poria ; foliis tenuiter ferratis, ad caulem latis. 

An Alifma Monfpelienfhm ; five Doria. J-. B. 

z. 1064? 

310. Doria: qu$ facohes, Orientalise Limonii 
folio.- f. Cor. 36. 

320. Elatine i folio acuminate in bafi auricukto ; flora 
. luteo. C. B. z$$. 

3x1. Elatine ; folio fubrotundo. lb. 

32X. Elatine Hifpanica, rotundifolia j pediculis flo- 
ram brevifiimis. -5 

3x3. Ferrum equinum, Germanicum ; filiquis in funi- 
raimte. C. B. 349. . 

3x4. Geranium ^gyptiacura; Alrhasaj folio, fubths 
glaucoi ' Lippii. D. Juflleu. 

3x5-. Geranium Alpinum j Coriandri folio; longius 
radicatum 5 Sore purpureo. P. Micheli. Hort. 
Pifan. 6 %. ' ' 
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Herinanniafrutefcens; folioIbifei,lirfulo, radii <■ 
caule pilofo. Boerli. Jnd. i. 11$. 

2%y. Hcrmannia ; Alni folio parvo. 

An Keinfia AJrkaua, frill iran s c/ a Airs 
Alni foliis lai iorihis & major i bus ; j*fy 
Spy alt Sulphured, Hart. Amjl.p. X SS ? 
32,8. Herinannia; rninimo Alni foliu. 

An Ketwia, 6cc. Foliis triple mnoribits. 11 A 
3x9. Jacohea Hifpanica, minus laciniata 3 petalis bre* 
vifiimis. T. Inft. 486, 

330. Jafminum Arabicum 3 Caftanes folio j florealbo. 
adoratiflimo; cujus fruftus Coffy in officinis. Boerh. 
Ind. alt. ziyr Arbor Temenfis fruffium CofU fe« 
yens. D. Douglas. 

331. Linaria vulgaris lutea ; Bore majore. C.B. ziz. 
33Z. Linaria lutea elatior 6c rainofior j Bore minori. 

333. Linaria, Hifpanica, procumbens 3 foliis unciaii- 
bus, glaucis - 0 Bore flavefcente, pulcbrc ftriato, la- 
biis nigro-purpurcis. 

334. Linaria multicaulis, ercda annua ; angufto Mol 
luginis folio; floribus luteis rare difpofltis. 

335”. La&uca perennis, humilior j flore coeruleo. T 

Inft. 473* . • . .. 

336. Parietaria Officinartim 6c Diofcoridis. C. B. izi 

337. Parietaria vulgaris, Anglica. Par let uria minor 
On mi folio. C.Ji.fb. 

338. Partheniaftrum Americapum^ Ambrofcc folio. 
Ac. Reg. Sc. Par. 

339. Rieinoidcs arbor, Americana; folio multifido. 

T. luft. 6p. 

340. Satureia montana, C. B. 2,18. 

341. Satureia montana 3 latiori folio; ramulis mfoiis 
crcftis. 

34z, Sea- 
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34i. Sclarea, folio Salvia;, minor, five glabra. T. 
Inft. 180. 

343. Sclarea, folio triangulari j caule toraentofo. Ib. 

\ 14. Tribulus terreftris. J. B. 2. 35a. 

345- Tribulus terreftris, hexaphyllos, Americanos. 

fr Indus terrejlris majors fore maxima, 
odor at 0. Sloan. Hif. Vol. I. p. 209. fab. 132. 
jF/^. i ? 

346. Trifolium, anguflifolium fpicatum. J. B. 2. 376. 

347. Trifolium arvenfe, humile, fpicatum five La. 
gopus. C. B. 328. foliis latioribus. Lagopodhm 
Lagopus. fab. Icon. ^24. 

348. Trifolium, Lagopus dictum, anguftioribus foliis. 
Lagopus Lob. Icon. 39. 

349. Trifolium pratenfe, hirfutum, majus 5 flora albo 
Sulphureo. Rail Syn. Ed. 2.193. 

3 jo. Trifolium pratenfe, folliculatum. C. B. 329. 


II. An Examination of Monfieur Peraulfx new* 
invented Axis in Peritrochio, /aid to be en~ 
tirely Void of EriElion: With an Experiment 
to confirm the %eafoning made upon an Axis in 
Peritrochio firfit usd in Monf. Perault’x 
Manner, then in the common Way, by J, T. 
Defaguliers, L L, D. 

A S the Recommendation and Contrivance of a Per- 
fon, who is confiderable in mechanical Perfor¬ 
mances, is a great Inducement for others to make ufe 

of 
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of a new Machine, which he affirms to have anfwer’o, 
in Pradice, beyond any other us’d for the fame Pur- 
pofe; fo I thought it wou’d be an Advantage to thofe 
who have Occafion for Machines, to (hew the Impcr- 
fedion of fuch an Engine, when the Author of irhas 
been miftaken; thereby to prevent needlefs Expence 
and Difappointment, in ereding and trying fuch kind of 
Machines. 

Monfieur Per aidf s Account of his Engine is as 
follows: “ In Imitation of the (modern) Crane, 
« I have invented two Engines for railing Weights. 
« The firft is made of that Organ which is the moft ad- 
*< vantageous of any in Mechanicks,for facilitating Mo- 
“ tion •, becaufe itis free from that Inconveniency which 
«< we meet with in all others ^ namely, the Fridion 
« of the Parts of the Machine, which renders their 
« Motion more difficult. This Organ is the Roller, 
« which Arijtotle prefers to all other Organs, be- 
« caufe all the others, as Wheels, Capftanes, and Pul- 
“ lies, muff necclfarily rub in fame of their Parts. 
“ But the Difficulty was to apply the Roller to an 
« Engine that raifes Weights, its Ufc having only 
« been hitherto to caufe them to roll on an horizon- 
« tal Plane. The Engine which I pro pofe has a Bafe 
« A A B, (Plate I. Fig.i.) fomething like the Crane : 
« This Bafe has in its upper Part the horizontal Pieces 
« B, which clafps an upright Shaft C O, fupported un- 
« der its Pivot C, on which the whole Engine moves in 
« the fame manner as the Crane, when the Weight is to 
« be lower’d. This Shaft fupports on its Top acrofs 
« Piece D D, to which are faften’d the Ropes E E, 
« which wrap round the Barrel, Axel, or Roller F, 
« which has another Rope G, that alfo wraps or winds 

“ rpund 



( -H ) 

round one of ks Ends, f -is lift Rope is th it which 
« raifcs the Weight. At the oilier End of the Axel 
^ there is n ■* reopen \Vheel like 3 J? u 11 j 11 II ? 

(€ about which is wound << tong Rope N. 

work thk Engine, one mail puli the long Rope 
« N, which caufing the great Wheel to turn,docs alfo 
£ * c trty round the Axel or 11 irrcl, which is m ldcfilt 
« to it. This Axel, as it turns round, caufes the 
« Ropes EE to wind about i% and thereby the Axel 
« and the Wheel rife, whilft the Rope F, to which 
“ the Weight is faften’d, does alfo wind itfelr up upon 
“ the Axel the contrary Way; and this double wind- 
££ ing up of the Ropes makes both the Burthen and 
« the Axel and Wheel to rife at the fame Time. Now 
« it is evident, that all this Rife is perform’d without 
« the Fridion of any Part, andconfequcntly,the whole 
cc Power which draws the Rope N, is employ’d with- 
« out any Hindrance ; which cannot be in other En- 
“ gines. 

« It may be objected that the Power which ads at 
« N, mud, beftdes the Weight, raife alfo the Axel and 
« great Wheel, and that their Weight is one of thofe 
« Obftacles which ylr'ijotle fays all Engines are lia* 
46 ble to \ and that this Obfhcle is equivalent to the 
« Fridion which is in other Organs. But it may be 
« anfwer’d, That Fridion is an Obftacle wholly una- 
K voidable in all other Organs; but that it is cafy to 
« remedy the Obftacles of this, which is done, by 
“ Means of the heavy Body M, taken equal in Weight 
“ to the great Wheel and Axel, which it fuftains by 
« Means of the Rope 11 , which running over the 
* e Pullies LL, is fix’d to the Ring or Collar K, that 
K goes round the Axel F. For the Axel and the 

“ Wheel 
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being roumerpoisM by tins Weigh 
aeL by drawing the long Rope 



“ railing I he Weight only. The Experiment 
was made with this Engine has confirm'd the 


Po wer 
dcs for 
which 
Truth 


« of this Problem, by comparing its EfFeds with.thofe 
“ of a Crane, in which the Proportion of the Bianek 
“ of the Axel to the Circumference of the Wheel, 


‘f was the fame asgjp my Machine : For it happen'd 
^ that in the Crane, a Weight of One hanging at a 
« Rope going about the Wheel, drew up a Weight of 
« Seven, when it had one Half added to it to make it 
« preponderate, or give Motion to the Power: And 
*« when the Weight to be rais’d, and the Weight which 
« ferv’d as a Power, were proportionably encreas'd, 
« there was alfo a Nccefiity to encreafe the additional 
« Weight, which made the Power preponderate, in the 
<« fame Proportion : So that as it was requir’d to add 
« one Half to the Power when the Weight was Seven ; 
a the Addition to the Power became One for a Four- 


tceti Pound Weight, Two fora Twenty-eight Pound, 
« Four for a Fifty-fix Pound, and fo on ; beciufe 
the Refinance from Fridion cncreafes nearly in the 
a fame Proportion that the Weights are encreas'd. 
« But this did not happen to nay Engine, in which one 
« Quarter was always fuftieienl for the Draught (or 
“ to make the Power preponderate) not only when 
« the Weight was Seven, but alfo when it was Four* 
« teen Pound, Twenty-eight Pound ? Fifty-fix Pound, 
u gfc. which evidently thews, that this Engine ads 
without Fridion.” 


'Pints fir Monf. Permit. But however plaufible 
this Defcription may appear, a little Attention will 
flieW, that if this new Engine Ind no Fridion, yet it is 


moie 
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more inconvenient than an Jxis in Peril roc hi o with 
the fame Proportions; and likewife that it has more 
Fri&ion than the fame Machine in the common Ufe 
ACE, (Fig. i.) is a common Jxis in Peril rochio t 
which has the Wheel A E live Times bigger in Dia- 
m”?fPr than the Axel $ fo that AC, the Radius of the 
Wheel (which is the Diftance of the Power) is to CB 
the Radius of the Axel (the Diftance of the Weight) 
as f to i : Confequently One (fonfexample one Ounce, 
as in our Experiment) will keep five in TLquilibrio. 
Now though the Friftion of the Gudgeon at C is un¬ 
avoidable, yet it may be diminifh’d by diminifhing 
the Diameter of the Gudgeon, provided it remains 
ftrong enough to fuftain the Machine and its Burthen, 
Here one Penny-weight, or of the Power added to 
it, makes it preponderate, and give the Machine Mo¬ 
tion with a due Velocity. 

Now this very Engine made ufe of in Monf. Permit's 
Way, does fo alter the Difiances of the Weight and 
Power, that inftead of One for our Power, we muft 
have Two and a half to keep the very fame Weight 
Five, in Tiquiiibrio, as may appear by a Sight of the 
third Figure, where, fince in the A&ion of the Machine, 
when we pull the Rope P A, we make the Axel D B 
to wind itfelf up upon the Rope H D, it is evident that 
D is now become the Center of Motion, D B (the 
whole Thicknefs of the Axis) the Difiance of the 
Weight = x ; and the Diftance of the Power is re¬ 
duc’d to A D = 4. So that if two Men, having been 
employ’d in the common Way to raife Weights equal 
to the Strength of ten Men, an Engineer fttould alter 
the Manner of working, and fit up the Jxis in Peri - 
trochio in Monf. Permit ’s Way, inftead of gaining 

an 
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an Advantage, he muft call in three more Men to 
perform the Work. If it be anfwer’d, that what is 
loft in Strength, will be gain’d in Time, it may not 
only be faid, that one cannot always call in more Help 
on the fudden, but that even then, tho* we ftiould not 
call this an Inconveniency, yet there will be ftill-nore 
Fri&ion in this than in the common Method } for the 
Roller or Axel will find a Difficulty to wind on the 
Ropes, becaufe they are not perfe&iy pliable, and the 
lefs fo, the greater the Weight is that ftretches them. 
This, together with the Friftion of the Collar of the 
Rope of the Counterpoife' to the Engine, makes the 
Hindrance greater than in the common Way. For it 
appears by Experiment, that when the Power is be* 
come equal to a £ to keep the Weight y in ^Equilibria, 
there muft be added j (here 4 Penny-weight) to put 
the Power in Motion. 

And to fhew that this Fri&ion of the Ropes is not 
always the fame as Monf. Perault fuppofes it; when 
P (or the Power) is made only one Ounce, and W 
(or the Weight) two Ounces, then to make the Power 
preponderate, only a Penny-weight and 18 Grains was 
fufficient. N. B. When P is = % and W == y, 
the additional Weight mark’d ~ was 4 Penny-weight 
and % Grains. 

It is plain from this, that Monf. Peraulfs Experi¬ 
ments were very inaccurately made, and therefore not 
to be depended upon. 
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III. A farther Examination of the Machine's faid 
to be without FriBion. <By the fame. 

A ^f the laft Meeting of the Society, I fhew'd the 
Inconveniency of Monf. Permit's new kind of 
Axis in Peritrochio , or Roller fix’d into a large 
Puily § (hewing not only, that by the Ufe of this 
Engine we muft lofe Force, whofe Value is feldom 
to be recompens’d by the Time we gain, but alfo 
that the Stiffnefs of the additional Ropes which wind 
about the Roller, in the Operation, gives more than 
double (fometimes than triple or quadruple ) the 
Fridion of the fame Engine us’d in the common Way, 
when the Pivot, or Iron Axis, is in Diameter the 
twelfth Part of the Diameter of the Roller, or wooden 

But as fome have endeavour’d to render this En¬ 
gine more ufeful, by caufing it to roll up an inclin’d 
Plane, inftead of making it rife dire&ly up in the 
Manner deferib’d, and condemn’d in my former Paper; 
I thought proper to (hew here what rauft be the Lofs 
of the Power in Proportion to the Inclination of the 
Plane. 

I fay therefore, that in every Inclination of the Plane, 
if the Sine of the Angie of Inclination be taken in 
Parts of the Radius of the Axel, or Roller, the Power 
will be to the Weight;: as the Radius of the Roller -f- 
the Sine of Inclination, to the Radius of the Wheel 
the faid Sine of Inclination ; that is, in the Figure, P 
(= i) : W (=3) ::dk:ah (See Fig.4.) 

In 
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In the prefent Experiment B E is an inclin’d Plane, 
on which the Roller C is to roll up, touching the faid 
Plane at the Point c\ A Mis the Wheel behind that 
Plane, another fuch Plane, and equally inclin’d, being 
alfo fuppos’d, behind the Wheel, to fupport the ciher 
End of the Rjller. 

The Lines of Diredion of the Power and Weight 
being a P and d VV, through the Point of Contad, 
or Center of l lotion, c draws A D parallel to the Hori¬ 
zon, and perpendicular to a P and d W; through the 
Center of the Engine, C draws a d Parallel to A D. 
Suppofe the Angle B c A of the Plane’s Inclination to 
be 30°, the right Sine will then be equal to half the 
Radius^ therefore dividing C z (the Radius of the 
Roller) into two equal Parts at k, if you draw k c 
and C r, the Angle k c C will be equal to B c A, and 
its Sine will be CL Now fince it is evidently the 
fame thing to make ufe of a d for a Lever, whole 
Center of Motion is at L as of A D equal and paral¬ 
lel to it with its Center of Motion at c \ it follows 
that in this Inclination of the Plane, the Diftance of 
the Weight d k is greater than d C (the Diftance of 
the Weight in the common Ufe of this Engine) by the 
Addition of the Quantity C £, the Sine of the Angle of 
Inclination •, and k a, the Diftance of the Power is lefs 
than C a (the Diftance of the Power in the common 
Way) by the Subtradion of the faid Quantity or Sine 
Cl : confequently that on an inclin’d Plane:, the Power 
is to the Weight:: as D c : to c A. Q. E. D. 

Corollary L 

Hence it follows, that the Radius of the Wheel, 
and the Radius of the Roller being given, the Lofs 
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of Power may be found in any Inclination of the 
Plane. Thu?,' as here, the Power, which in the 
common Way wou’d be but \ of the Weight, rauft 
be \ Part of it: So if the Angle of the Plane’s Incli¬ 
nation was but ii° 31 1 the Power would be 1 of the 
Weight, dV. 

Corollary H. 

Hence follows alfo, that if the Plane B E be Hori¬ 
zontal, no Force of the Power will be loft, becaufe 
eg : ef::CG:C F. 

Scholium. 

As the Fridion of the winding of the Ropes, fuch 
as B c in the new Way, is greater than the Fridion 
of the Pivot in the old Way (befides the Fridion of 
the Collars of the Counterpoife to the Engine) fo that 
Fridion diminilhes, as the Ropes bear lefs Weight, ac¬ 
cording to the Diminution of the Angle of the Plane $ 
and when the Plane is horizontal, and without a Coun¬ 
terpoife, even then the winding up of the Ropes, and 
Prelfure of the Roller againft the Plane, is equal to 
the Fridion in the common Way. 

N.B. The Experiment is made here with Pivots 
twelve times lefs in Diameter than the Roller, and fine 
pliable Silk, inftead of Ropes. 


IV. JJe 
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IV. DE EQ.VVLEO: 

JuBore 'Joanne Wardo, <$het. frof. GrcjJ?. et 

$(: S. S. 

I N quem finem equuleus primo inftitutus fuerit, et 
ad quem ufum adhibitus, ex multis veterum fcrb 
ptorum locis fatis manifefto conftat. Form am autem dt- 
que fabricandi rationem cum nemo eoruin defcripferit, 
in varias de hac re fententias, eafque haud parutn a fe 
invicem difcrepantes, dodiffimi _ homines abierunt. 
Neque hoc mirum profedo ei videbitur, qui quam 
difficile haud raro fit de rebus per multa fecula defue- 
tis, et a confpedu remotis, certi aliquid ftatuere, fe- 
cum perpenderit j idque praefertim fi antiqui audores, 
qui eas cotnmemorant, leviter tantum id faciant, nec 
plene defcribant. Quod cum equuleo, ut dixi, evene- 
rit j nec ullus eruditorum, qui pod renatas literas hanc 
machinam nobis explicare fufcepit, rem adeo feliciter 
expediiffe mihi videretur, ut defcriptio cum iis, quae 
veteres dc ilia tradunr, per omnia congrueretj certius 
atque exploratius aliquid aflcquendi fpem omnem pror- 
fus abjeceram. Ceterum inter chartas quafdam Roma 
tranfmiflas, in quibus variae imagines antiqui operis, 
jam illic extantes, delineatae funt, quas vir eruditifii- 
mus. etMedicusRegius, Richardus Me adius, 
haud ita pridem mihi confpiciendi copiam praebere 
dignatus eft, in unam forte fortuna incidi, a mar- 
more anaglyptico in palatio Principis Burgejii adfer- 
vato defcriptam ; quie, ut ftatim conjedabar,homineni 
in equuleo fufpenfum exhibuit. Hujus igitur ufu. 

mihi 
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rciihi perhumaniter conceiTo, rein totam attentius con- 
fiderare j loca a pud veteres fcriptores, in quibus equu- 
lei inentionein faciunf, ftudiofius exquirere j et cum 
hac imagine diligenter confcrre coepi: unde tandem 
evenit, ut non folum omnef, qui feculis reccntioribus 
de equuleo tradaverant, a vero aberraife, fed et caufis 
quoque errorum, ut mihi videbatur, plane perfpexcrim. 
Quorum utrumque ex iis, quaede antiqua hac machina 
jam didurus fum, ni failor,' raanifefto apparebit. 

Equuleus igitur, fi ad vocis originem attenda¬ 
nts, puttum equinum , vcl parvum_ equum , fignifi- 
cat, ut ex his Tullii verbis intelligimus : Chryfip- 
pus omnia in perfects et maturis docet ejfe me- 
liora ; ut in equo , quam in equuleo *. Atque hinc 
formam, pariter ac nomen, machina, de qua agimus, 
primo accepit. 

Equuleum autem cum cruce nonnulli minus rede 
confuderunt. Crux enim patibulum fait, cui fervi 
affixi, aliique abjedae conditionis homines, ultimo 
fupplicio afficiebantur. In equuleo autem quaeftiones 
vi tormentorum habebantur ad crimina eruenda. _ Sic 
Val. Maximus de fervo quodam meminit, qui fexies in 
equuleo tortus culpam pernegavit j et nihilominus a 
judicibus poftea damnatus, et in crucem adus eft \ 
Nec forma igitur, nec fine inftituto, equuleus cum cruce 
conveniebat. 

Inter varias autem de equuleo fententias duas tantum, 
utpotc quae propius ad veritatem acceduut, hie memo- 
rabo. Altera eft Hieron. Magii (quem fequitur Gal- 
ionius c ) qui adequi imaginem fadum rede judicavit 

a jje n. D. 1.2. c. 14. b L. X.c. 4. c DeSS. Martyrum cruci'at. 
c. 3. d De equu!. c. 1. 


altera 
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altera vero eft Caraccioli, qui jHpitem erettum fuifle 
haud minus rede cenfuit*. In eo autetn utrumque 
lapfum effe (ut de aliis erroribus taceam) quod unara 
feinper formam habuiffe exiftimaverint, jam demon- 
ftrare conabor. 

Seculis igitur antiquioribus equuleum ad equi ima- 
ginem quodam modo fabricabant, dorfo in earn longi- 
tudinem ac latitudinem complanato, ut hominem in 
illud porredo corpore impofitum fatis convenienter 
capere poffet. Qui torquendus enim erat, non infide- 
bat, fed brachiis fub equulei pedore retort is, vindis 
manibus, pedibufque protenfis, jacebat fupinus. Du- 
abus etiam trochieis diverfae magnitudinis equuleum . 
inftruebant \ quarum minor inter clunes in hunc fi- 
nem excavatos, major vero, eademqu^ manubriata, 
fub ventre collocabatur. Tor tor autem cum utrum¬ 
que pedem funicuiis vei nervis (qui fidicuhe di- 
cebantur) ligaffef, hos deinde contorquens, ac per 
trochleam minorem ducens, majori affixit; turn ma- 
jorem hanc trochleam manubrio circumagens cor¬ 
pus eo ufque extendere potuir, dum artus atque 
oflium compagines haud fine maximo dolore luxa-. 
rentur. 

Jam veterum fcriptorum teftimonia, quibus haec 
defcriptio confirmari poffit, _ proferemus. Formam 
igitur equinam ratio nominis (ut fupra obfervatum 
fuit) aperte fatis indicare videtur*, ficut apud nos hodie 
firaile quoddam inftrumenti genus, quod vocamus the 
wooden horfe , ad poenas militares adhibetur. Idem 
quoque locutioncs iftae declarant, quae ab equo de- 
fumtac de equulco pariter ufurpantur. Ita non tan- 
turn conjici, ct imponk fed etiam ire in equuleum, 

* Apud Fenar. Elett* ?. c, 
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Oiceronem legiraus». Atquc hinc Pomponii )ocus in 
verfibus Atcllanicis: 

FJ ubi ivfilm in cocleat um equuleim, 

Ibt tolutim torto. • b . 

Ubi voces inf lire et tolutim ab re equcftri apertc 
traxit poeta. ’ Porro cum codeatum [legercm tro- 
i Ideal itnf\ equuleura dick, cocleis vcl trochkis fuilie 
inftru&um oftendit. Homines autcm in equuleo j i- 
cere folitos docet Seneca, cum ait: Hoc nobis per- 
fuadere con ads, nihil interejje,iitrum attquis in gau- 
dto ft, an in equuleo jaceat «. Quin et fidiculis 
corpus fuiffe extenfum teftis eft Fabiup, apud quern 
pater, quod filium torquendo occiderat accufatus, it a 
loquitur : An tu quaejlionem illam fuiJJ'e c red is, 
qualis verniltbtis corporibus adbibetar ? Ideo enim 
equuleum movebam art if ex J'enex, tendebatn fdicu~ 
las rat tone faevdiae , lit lender fedibits fids emota 
comp ago per fngulos art us membra hxaret i . Un¬ 
de etiam Seneca hominem in equuleo long iorem fieri 
dicit e . Atque ut ea de caufa rnanus pcdefque ad- 
ftringi necefte erat; fie ilia, qua diximus, ratione id 
■ faftum fuiffe infra oftendemus. Huic. autem cquulei 
deferiptioni, quod de Zenone philofopho traditur, ad- 
prime convenire videtur. Is enim, cum a Nearcho 
tyranno torqueretur, doloris vifitor, fed ullionis 
cupidus, efj'e dixit, quod eum fecreto aiidire ad- 
tnodim expediret ; laxatoque equuleo , pojfquam in - 
fdiis opportunism tempus animadvert it, aurem 
ejus worfu corripuit, nec ante dimijit , quam et tpfe 
vita, et ilk corporis parte privareturK J3m 
homo in equulei dorfum, ut fupra explicttimus, ja- 

» Tufc. Qu. 1 . j. c. *. . b Apud Non. in voc. tolutim. * Epift. 66 . 
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cens tanto fpatio ab humo diftabaf, lit ori iplius alius 
commode fatis aurein applicare poflet; ideoque cum 
fidiculas tortor laxaffet, attradis parum pedibus, et 
capite inflexo, aurem ejus morfu facile corriperet. 

Porro verifimile videtur aeneum taurum, quem confe- 
cit Pcrillus, et Phalaridi obtulit, hinc ortum fuum 
habuilfc. Ab hoc enim crudeliflimo tyranno homines 
folitos teftantur Plutarchus » et Aelianus^j 
qua voce Aelianum eqmlei extenfionem intellexiiTe ipfe 
alibi oftendit c . .Sic in dollar. Philoxeni, <j-pg£A»m« 
equttleus. Cum peritus igitur ifte fceleris artifex, 
Perillus, homines in equuleo tortos gemitibus fuis et 
ejulatibus fonitura, taurorum mugitui non prorfus ab- 
limilem, edere obfervaffet; quo artis adjumento res 
quatn proximc adfimilari poffet s de equina effigie in tau- 
rinam mutanda, hominibufque ei includendis primum 
cogitaffe baud abfurde credatur. 

Ccteruin equina ifta fpecies non fern per, ut diximus, 
equuleo permanfit; fed pofteris aetatibusin aliam longs 
diverfam fuit rautata. Forma autem converfa, ut idem 
nomen retineret, liuic machinae cum multis aliis rebus 
fuit commune. Nam, ut alias omittam, machina ifta 
bellica, quae ab arietini capitis fimiiitudine aries dice- 
batur, non earn perpetuo fpeciem habuit, unde ab in¬ 
itio nomen accepit J . 

Equulcus igitur hifee temporibus ftipes erat in ahum 
:-redus ^ cujus fummae parti lignum tranfverfum, at- 
,|uc cornuum more utrinque curvatum, _ impofitum 
nninebat. Duplici etiam trochlea, ut prior ifte, in- 
truebatur j mi nor i imae parti ftipitis, ad cam recipi- 
mdam excavatae, inferta; ac majori manubriata, pone- 

-* Parall c, 39. h Var. Hifl.l 2* c. 4. c Apud Suid. in vote 
a Vid Lipf. Pphorcet. 1 .3. dial. J 
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que affixa. Tofquendus autem homo in equuleutn 
fublatus, brachiis in lignum tranfverfutn refortis, 
manibufque poft tcrgum ftipiti devinftis, pendebat; 
fidiculis etiara pedes ligabantur, quas per trochlcam 
deinde minorem tranfmiffas major averfae cquulei parti 
affixa recipiebat, cujus circumaftu corpus extende- 

^ at Cum de hac autem cquulei fpecie veteris ecclefiae 
feriptores, qui martyrum acerbiflimos cruciatus fub 
Romanis imperatoribus literis confignarunt, faepiflime 
mentionem faciant; eorum potiffimum teftimoniis ute- 
mur in forma illius demonftranda. Stipiteu inter 
alios S. Hieronymus appellat *. Item Prudentius: 

Jubet amoveri noxialemjtipitem\ 

Atque in altura fuiffe ereftum ex eo apparet, quod 
torti homines in illo fufpendi ac pendere dicebantur j 
ut ex Eufebii & Prudentii verbis mox adducendis 
videbimus. De ligno tranfverfo nihil a pud anti- 
quos audores invenio; quod multis eruditorum al- 
lucinationibus in hac machina deferibenda caufam 
dediffe, fas eft fufpicari. Sed in imagine, quam 
infra delineatam exhibebimus, lignum illud bicorne 
plane confpicitur. Trochieis quoque inftrudum fuiife, 
ex illis Eufebii verbis colligi poteft: .Qtiidam, ma - 
tubus poft tergum revinBis , ad fipttem fufpende- 
bantWy ac membra m unmquadque wyyetms qui - 
htfdam diftendebatttr c . "Ubi vocem f&yyhois, quae 
nnehinae cuicunque fere nervis aut manubrio in- 
ftrudac convenit, plurali numcro adhibens, trochleas 
fignificare videtur. Porro uc manus poft tergum 

1 Ep.'ft ad Innoc, 49. b Hymn. 10. Y. 114 e Hiff. 
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vin&as fuille hie dacet Eufebius ^ (ic brachia retorta 
memorat Prudentius, ubi judicem ita imperantera 
inducit : 

V'mBtm retort is Irachiis 
Surfim m deorfum extendite , 

Compago donee oj/tum 
Dinmlfa membnvtm crepet a . 

Item pedes vinciri folitos ex alio ejufdem poetae car¬ 
mine apparet, in quo martyr ex equuleo lie lo¬ 
quitur : 

Miferum putatis, quod retortispendeo 
Extentus ulnis , quod renjelhnturpedes' 0 .. 

Quo pedes autem revelli poffenr, prius adftringi debe- 
bant. Ex utriufque etiam feriptoris verbis ftipitem, 
ut diximus, ereftum fuiffe apparet. Atque hinc ju¬ 
dex fur film ac deorfum eodem tempore corpus exten¬ 
di jubet. Etenim hac corporis politione, dum pedum 
revulfu inferiores ejus partes deorfum extenderentur, 
liumeros tranfverfo ligno fufFultos, nexuque mariuum 
ad ftipitem repreffos, furfutn protrudi atque luxari 
neceffe erat, Et quia ab humo elevati pendebant, 
hinc apud Sozomenum praefes Chriftianum hominem 
in equuleo torquendum et^pacSK/, fublimen . tolli , 
praecipit; cui is, latera nudans, non opus effe inquit, 
ut li&ores ipfum in equuleum levando, ac poftea de« 
ponendo, frultra defatigentur c . Imo .quo poenae 
confpedtiores dlent, equuleos in catafta fuiffe confti- 
tutos, haud male fenliffe videtur Ferrarius de qua 
martyris verba apud poetam, jam faepius laudatum, 
intelligi poffe obfervat: 

Emil to vocem de oatafa cel ft or e . 

* Ubi fupta. Hymn. v. 109. b Ibid. Hymn, 10. V. 491. e Hift. 
"Ecclef. 1 - «. c, i. a Eleft. 1 . >■ c. 6 . c Ubifupra, Hymn. IQ. v. 467. 
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Quibus et ilia, ni fallor, ejufdera carmmis adjungi 
poffint: 

Incenfus his Afclepiades jujera^ 
Evijcerandum corpus equuleo eminus 
Pendere*. 

Catafta autem pcgma vel tabulatum eft, in quo apud 
nos quoque ii collocantur, quibus nuntellae poena 
infligitur. Sigonium b igitur, aliofque viros doftifli- 
mos, cataftam de ipfo equuleo 1 perperam accepifte 
cenfet Eerrarius. Et revera, ni equuleus in catafta 
collocatus effer, qua ratione corpus in eo eminus 
pendens tortores ungulis fuis ferreis evifcerare pof- 
fent? Proinde fidiculas ad corpus extendcndum in 
hac forma equulei, aeque ac priori, adhibitas fuilfe, 
ex Codice Juftiniani diitimus; ubi Valentiniani imp. 
edido decuriones exfortes omnino earum efje poena-- 
rum> quas fidkulae ei torment a confituunt , juben* 
tur c . Hifce autem verbis equuleura veteres haud raro 
defcribere fatis notum eft. 

Jam ft verba et locutiones, quae diverfis tempori- 
bus equuleo tributa funt, paulo attentius confidcre- 
mus eidem formae nequaquam congruere, neceffario 
fateri cogcmur. Primum enim ex novo adje&o 
nomine formae mutationem colligere licer.' Nam vox 
fiipes machinae ad equi imagincm fadae nullo modo 
convenire potuit. Quarc aut effigiem equinam, 
contra cercam vocis equulei interprcrationcm, ac 
veterum locutiones ab ilia defumtas, nunquam ha- 
buiflfe dicendum eft ; aut cum ftipcs deinccps vocart 
coepit, aliam formam accepifte. Praeterea antiquius 
jacere , poftea vero pendere et fujpendi in equuleo 

* Verf. joS, ' b De Judic.l. 3. <- * 7 - e I> 16. de qusefl. 
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homines dicuntur ; qui duo corporis fitus, tam longs 
diverfi, formam mach'inae haud minus diverfam re- 
quirunt. His accedit, quod alter! formae altcrum 
effedium adfcribi videtur. Vetuftioribus enim feculis 
corpus fimpliciter extendi dicitur, utpote in planum 
porre&um; fequcntibus vero aetatibus furjum ac 
deorjum , quod pendenti convenit, id fieri jubetur. 
Denique in priori equuleo homo decumbens ea fuit 
altitudine, ut in aurem alicui fufurrare pollet; quod 
in pofteriori fufpenfo propter nimium a folo fpatium 
haud omnino congruit. Et quis jam non .videt hanc 
verborum ac locutionum difcrepantiam ad duplicem 
equulei Ijpeciem neceflario referendam efie ? Certe 
homines ifti eruditi, qui aliter fenferunt, dum om¬ 
nia apud veteres de hac re loquendi genera lenten- 
tiae luac accommodare conati lint, cis difficultatibus 
fucrunt impliciti, unde nullo modo fcfe explicare 
potuerunt. 

Verum ne qua hoc in dubium vocandi anfa in po- 
fterum reftet, duo teftimonia ex iis remporibus, qui- 
bus ftipitis formam equuleo fupra tribuimus, a Gal- 
lonio in contranum allata % breviter diluemus. Af 
terum ex illis S. Hieronymi verbis petitur: Cum 
equuleus corpus extenderet , et mantis poft tergum 
vincula cohiberent ; oculis , qttos tantum tortor al- 
ligare non poterat , fufpexit ad caelum b . Ex quo 
loco needle efie, ut in equuleo torti corporc pro- 
flrati jacerenr, contendit Gallonius. At nemo non 
clarc perlpiciet, homincmco modo,* quo diximus, ful- 
penfum, acquc facile ad caelum fufpicere polfe, ac 
fi corporc liipino jaceat. Alter urn teftimonium ex 

a Be $$. Martyr, cruciat, c. 3, b ad Linoc«49. 
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Amm. Marcellino adducitur: Innocetites tor tor thus 
expofuit rnultos, vel fib equuleo cepit fredius Va- 
Jefius capuf] incurvos , ant iffn carnificis torvi 
fnbftravit \ Et alibi : Quanqnam incurvus fub 
equuleoftaret h . Unde idem vir dodos novum quod- 
dam et iuauditum cruciandi genus excogitavit ; qua- 
fi tortores nonnunquam doioris augendi gratia, la. 
xatis funiculis, corpus fub ventrem equulei cadere, 
atque ibi .incurvatum pendere finerent. Verum non 
fub equuleo cecidiffe vel pependiffe dicit Ammianus, 
MJletife : quod qua ratione cum Gaiionii fententia 
convenire poftit, non intclligo. Sed quia mos fuit 
eos, qui in equuleo torquendi crant, prius flagellis 
verberari, incurvus fortalfe dixit, quod verberibus 
laceratus redo corpore Hare amplius non potuit ; 
idque fub equuleo , hoc eft, juxta equuleum; ut cum 
dicitur, fub faafta venire L : quod de voce etiam in~ 
curvos in altcro Ammiani exemplo pari ratione did 
poteft. Ni quis potius de catenis onuftis, cammque 
pondere incurvatis, voces iftas intelligere malit ; 
quemadmodum et in re fimili feribit Paulinos Aqui- 
tanuS * 

Moeftorum p aliens infelix or do reorum 
Haerebat, nexis per fquallida collet catenis t 
Incut tens fra Bis fir i dent ia vincula membris r 
motans tardos, incurve pettore, greffus «. ^ 
Hie voces incurvo peffore eodem lcnlu, quo Amnai- 
anus capuf incurves , ulurpafle videtur. Nonnullos 
etiam ex hoc infclici ordine equuleo deftinatos fuifle 
poll pauca fignificar. 

a L, 26. c.ult, b L 28 c. i. 1 Liv. 1 , i<. 16. a De vit.B 
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Afl alii farfum porre&i robora ligr.i. 

Trifle mintftermm y furiofo corde parabant ; 

T)t caro dtflentis propere, male pendnla , membris 

Tortori laceros crucianda exponeret artus. 

Ubi etiam verba furfitm porreffi robora ligni, et 
caro pendula , ercdtain equulei formam plane demon- 
ftrant.' 

Ceterum cum neque verberibus, neque membro- 
rum extenfione, ut rem quaefitam confiteretur, homo 
tortus evinci potuit-; igues et ardentes laminae aevis 
antiquioribus corpori admovebantur.’ Ita Fabius, 
rem totam ordine recitans : Ego feindo vefles, tu- 
mtremifeis ; ego ad flagella mido corpus, te facie 
pallor exanimem ; ego equuleos , ego pofco flammas ; 
tu non babes in meo dolore pat lent iam ». Et V. Ma¬ 
ximus : Rupit verbera, fldiculas laxavit, folvit 
eqmleum, laminas extinxit ^ priufquam efficere po¬ 
tuit ^ ut tyrannicidii focios indicaret K Sequentibus 
autem feculis, cum jam flipitis fpeciem equuleus re- 
ceperat, hifee omnibus torquendi modis ungulae etiam 
ferreae adjiciebantur, quibus latera et aliae corporis 
partes laniari folebant. Sic in Codice Juftiniani prae- 
cipitur : Si conviEUis ftter it, et ad propr him /aci¬ 
nus detegentibus repugnaverit pernegando , fit 
equities deditus, ungulifqne fulcantibus latera per- 
ferat poenas proprio dignas facinore 

Attamen quo tempore hacc formae hnmutatio inter 
Romanos fieri coepcrit, pro ccrto affirmare nequeo. 
Ad Fabii faltem aetatem, hoc eft, imperium Doinitir 
ani, ipeciem manfifFe equinam co crcdibilc videtur, 
quod pater, qui in Declamatione fupra citata ob fili- 

b L. 3, c, 3. *"L. 7. de malefic. 
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um a fe tormentis occifum defenfionem ilbi inftituit, 
tanquam jacentem in cruciatibus ilium defcribit. 
Ratio autem mutationis fatis, opinor, probabilis 
adferri poteft Inferioribus cnim Romani imperii 
aetatibus non tantura Chriftianos, led alios ctiam 
eximiae dignitatis homines majeftatis crimine poftu- 
latos, equuleo traditos fuifTc faepius legimus. Qiiam- 
diu autem in quaeftionibus jure conftitutis folum ad- 
hibebatur, nihil amplius erat neceftarium, quam ut 
ea, quae a reo Hicercntur, ipfi judices, aliique quo¬ 
rum intcreflct,' exaudire poftcnt; cui propofito forma 
equina fatis conveniebat. Poftea veto cum crudelifli- 
mis iftis tyrannis ad fufpicionibus fuis indulgcndum, 
atque Chriftianos vexandum, hac machina abuti pla¬ 
cet, ere<fta forma fine dubio omnium fait commo- 
diffima. Nam ita crucis fpeciem quodatn modo re- 
ferebat, quo major poenae eflet iguominia ; eepraeter- 
ea homo, tortus oculis circumftanrium ad alios deter- 
rendos magis exponebatur. Apod Graecos lane,unde 
Romani accepernnt, figuram equinam in ulii fuifle, 
cum Perilli taurus, turn etiam Zenonis hiftoria 
fupra memorata, manifefto fatis dcclarare vi- 
dentur. 

Yerum enimvero ut diferimen inter has duas ma- 
chinas clarius patefcat, ac melius inter fe conferri 
poffint, utriufque imaginem hie conjuudim exhi- 
bebimus. 

Prior forma equulci, A. 

. ' Pofterior forma equulci, B. 

Priori adftat tortor, majoris trochlcae manubrium 
tenens, quohomiuem indorfum equulci impofitum ex- 
tendat. Pofterior autem, quam a ciarifiimi Meadii 
exemplar! delineatam dedimus, tres humanas figuras 
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habet adjundas ; quarum una eft hominis in equuleo 
fufpenfi, duae reliquae font tortorum. Ex liis alter, 
chlamyde (quam vefteni tor tori etiam tribait Hiero¬ 
nymus a ) ab laevo huraero pone rejeda, dextruru 
equulei cornu dextra prehcndit, quad rede ali- 
quid compofiturus ; alter vero, utpote prioris adju- 
tor, nuduSj ac genu nixus, ad pedes torquendi homi¬ 
nis vinciendos fe parat. Quod finiftrum autem equu¬ 
lei cornu dcxtro fit brevius, injuria temporis accidif- 
fe credamus; quia fomma pars plane abrupta efte vi- 
detur. Quaedam aut ipfe artifex, aut faltem delineator 
Qtnifit. Etenim nec inferior pars ftipitis, ubi confpici 
poller, nec trochlea ad imum confpicitur: nam alte¬ 
ram trochleam pone collocari folitam fopra notavimus. 
In co autem alteruter manifefto erravit, quod homi- 
nem in equulco ita conlhtuerit, ut pedum digitis fo- 
lum tangerc videatur ; quod neque pendenti, neque 
veterum teftimoniis de hac re fopra aduudis, omni- 
no convenit. Sed vetuftis hujufmodi monumentis 
hand raro accidere invenimus, ut partes praecipuas, 
ct quae fommam operis continent, artifices diligenter 
ac ftudiofc cffinxiftc contend, reliquas vel prorfos ne- 
glexerint, vel minus faltem accurate expreflerint. Ce- 
terum ne quis ea diutius fruftra requirat, quae in ex¬ 
emplar! defiderantur, feorfim deliueata oculis fubjeci- 
mus, una cum tortore trochleam convcrtente. Ar¬ 
cus autem, qui juxta hominis fufpenfi caput fini- 
ftrorfum confpicitq$, nihil cum equulco habet com¬ 
mune ; led oftii alicujus partem, carceris forlan un¬ 
de produdus fuit, exhibet. 

Jam fi duplicem hanc equulei formam, ac fingulas 
partes inter fe conferamus, enndem plane torqueudi 

a Ubi fupra 
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ojodum fab diverfa fpecie utrique fuifle facile videbi- 
mus. Si priorcm enim, ad equi imaginem faiftam, in 
altum modo crcdana raente concipiamus; trochlcae,fi- 
dicuke, reiorfio brachiorum, ct tori us corporis cxteu- 
fio, hand alitcr atque iu pofteriori couftitui apparcbunt. 
Praeterca nihil difficile, nihil operofum videtur; fed fa- 
cilis cc expedira cruciandi ratio nobis fe oflert, quae 
in publicis fuppliciis praecipue requiritur. 

Ac nequis poll omnia, quae hactenus di&a funr, 
fttream , hoc ell, ernem ad iurcae imaginem fa&am, 
pro cqutileo nos protuliflc fufpicetur; feiendum eft 
hanc cquulci fpecicm furcae non admodum fuifle diffi- 
miiem. Hoc Thcophili cujufdam verba; a Gallonio 
plane contra fetiteticiam fuam allata 5 deoionftrant: Eccc , 
inquic, modo Qhrijliams fum , quia in cruce, id efi m 
equuleo , fujpen/us fum. Eqmleus enim crucis quan~ 
dam fimiliiudinem gerit a . Nihilominus tamen furca 
in mulris ab equuleo differebat. Primum enim ima 
pars cornuum ad formam V literae in acumen coibat; 
deinde cornua multo erant longiora; praeterca,qui in fur- 
cam agebatur, brachiis fupra caput, nonpoft tergum,rc- 
tortispendebat; denique manus haud ftipiti conjun&ae, 
fed cornibus difpanfac ligabantur, ut oftendit Lipflus b . 
Et tatfien alibi vir idem cruditifllmus Aufonii verba 
de Qupdine totto cruci aflignat r , quae ad cquulcum 
omnino refer! debent, Lotus Aufonii ita i'c habet: 
Hujui in excelfo fujfenjum finite Amorem , 
'DevinBumpoft terga manus, JkbfiriBaque j Piautis 
Vincula moerentem, nullo moderamine penae 
Adfiigunt d . 

Cum poeta hie ait, devinttumpji teffa manus , non 
crucem, fed equulcum plane defcrlbir, Porro cum 

» DeSS. Martyr, cruciat. «.3. b D«truce, 1 . 3. C. 6. c H)id.l, 1. c. 5. a EdyIU. 
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Sulpicias Severus de B. Martino loquens ait, gloriam 
jnaftyris eum adeo affedtafle, ut, fi licuiffet, equuleum 
Jponte afcendijfet a ; machinae figura ac ratio iufpenfi- 
onis, quemadmodum id faccre potuifiet, apcrtc fatis 
oftendunt: in furca autcm fe ipiiim nemo lufpcndere 
potuit. 

In fumma autcm, cum tota hujufce rci probatio vete- 
rum leriptorum teftimoniis praecipue nitatur, ut plura 
adferre, quae haud parva copia felc obtulerunt, fuper- 
vacaneum duximus ; ita nec pauciora ad plcnarn cjus 
explicationem fufficere exiftimavimus. Verum quae- 
cunque de ea apud antiquos Ieguntur,uni aut alteri fpe- 
ciei fupra defcriptac facile tribui potfunt.Qui ad audoris 
igitur aetatem, et diverfos loqucndi modos diverfis 
temporibus de cquulco ufurpatos attenderit ; nihil, 
opinor, difficultatis in pofterum inveniet, quid de hoc 
tormcnti generc ftatuere debeat ; in quo cxplicando 
tot viri eruditi hadenus fe fruftra torferant. 


V. An Account of a Treatife entituled , Calcula¬ 
tions and Tables relating to the attractive 
Virtue of Loadftones, &c. (printed Anno 
17Z?. 

T HE Author, (theHon.Lord Paijley ) by feveral 
Experiments very carefully made, has obferved, 
that if two Loadftones are perfedly homogeneous, that 
is, if their Matter be of the fame fpecifick Gravity, and 
of the fame Virtue in all Parts of one Stone, as in the 
other, and that like Parts of their Surfaces are cap’d or 
arm’d with Iron, then the Weights they fuftain will be 
as the Squares of the Cube Roots of the Weights of the 
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Loadftones ^ that is, as their Surfaces. Upon this 
Principle the Tables are formed. The flrft Column of 
thefe Tables is in common to the four following, and 
helps to fihew how many times its Weight any Load- 
ft one fuftains. 

In the fecond, third, fourth and fifth Columns, are 
the Weights of Loadftones in different Denominations. 
The fecond,entituled Grains,reaches Grain by Grain to 
480 Grains, or one Ounce, and will ferve for any Load- 
ftone, whofe Weight does not exceed one Ounce. 
The third reaches, by Penny-weights, up to two 
Pounds, or 480 Penny-weights, and therefore ferves 
for any Stone that weighs not lefs than one Penny¬ 
weight, nor more than two Pound. The fourth 
Column reaches, by Ounces, up to forty Pounds, or 
480 Ounces, and therefore will ferve for any Stone 
not exceeding that Weight. The fifth ferves from 
one to 480 Pounds. The fixth Column entituled, 
Weight fuftained, is in common to the four preced¬ 
ing ; and the Numbers in this Table, if they were 
divided by 10, would be the Squares of the Cube 
Roots of the Numbers in natural Order, from 
1 to 480, as they are found in the Column of 
Pounds. But thefe Squares of the Cube Roots are 
here multiplied by ten, becaufe a Loadftone of the 
very worft Sort, if it weighs but one Grain, will fu- 
ftain ten Grains ; and fo thefe Tabl es, by lira pie In- 
fpe&ion, Ihew what Number of Grains any Loadftone 
of that worft Character would fuftain, if the Stone, 
weigh not more than 480 Grains, or one Ounce.” 
The Numbers in the iirft Column entituled. How often 
its Weight, are proportional to the Reciprocals of the 
Cube Roots of the natural Numbers, and arc fornfd 
by dividing the Numbers of the fixth Coltufeto, by 
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the correfponding natural Numbers, as they are found 
in thg Column of Pounds. 

For the greater Convenience of Calculation, his 
Lordftiip has added Tables j firft of Decimal Parts 
for Penny-weights, Ounces, and Pounds, in order to 
lofe as little as poffible of the Fractions, in the fede¬ 
ral Calculations. The next are Tables of Grains, 
Penny-weights, Ounces, and Pounds, which readily 
{hew how many of each Denomination are con¬ 
tained in the others. The Tables entituled, From Grains 
to Penny-weights, &c. and the others from the feveral 
Denominations to others, are of Ufe for carrying the 
Computation readily from any one Denomination to 
another ; And laftly, the Tables at the Bottom of 
thefe laid mention’d are of the like Ufe, for the ready 
finding the Value in Money of any Loadftone, from 
the Numbers proper to Grains, to Penny-weights, to 
Ounces, and to Pounds. 

The Honourable Author then proceeds to explain 
the Ufe of thefe Fables, by Inftances under each De¬ 
nomination. Thus, if a Loadftone does not exceed one 
Ounce, or 480 Grains, the particular Weight of the 
Stone, with the Weight it fuftains, being known, he^ 
reduces the Weight fuftained to Grains, by the Help of 
the Table of Grains. Then looking into _ the Column 
of Grains for the Weight of the Stone, againft it, inthe 
Column of Weight fuftained, he finds the Number of 
Grains, which a Stone of the worft Sort of this Weight 
would fuftain ; and then dividing the known 
Number of Grains which this particular Stone will 
fuftain, by the Number 'of Grains exprefted ^ in the 
Column, the Quotient (hews the Chara&cr of Good- 
nefs in the Stone propofed 5 and by the Help of this 
Number may be known what Weight any other 

Stone 
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Stone of equal Goodnefs with this would fuftain, let 
its Weight be lefs or more, provided it does not exceed 
one Ounce, or 480 Grains. For looking into the fe- 
cond Column for the Weight of the Stone, and having 
found again# if, in the fixih Column, the Weight 
fuftaincd by a bad Stone, if you multiply the Quo¬ 
tient a-bove found, which (hews the Character of Good¬ 
nefs, by the Number in the Tables exprefling the 
Weight fuftaincd, the Produft is the Number of Grains 
this particular Stone will fuftain. 

If a Stone of the fame Chara&er weighs more than 
one Ounce, or 480 Grains, and lcfs than two Pound, 
to know what Weight this will fuftain, the Compu¬ 
tation muft be transferred from the Column of Grains 
to that of Penny-weights. Now _ fince one Penny, 
weight is equal to twenty-four Grains, and the Weight 
fuftaincd is to be expreffed, not in Grains, but in Penny, 
weights, the former Number, which gives the Cha- 
rafter of Goodnefs of the Stone for Grains, muft he 
altered, to do the fame thing for Penny-weights. 
Multiplying therefore this Number by the Recipro- 
cal of the Cube Root of 24, the Number of Grains 
contained in one Penny-weight (and the Numbers in 
the Tables are formed accordingly) the Product gives 
the Number (hewing the Character of Goodnefs in 
this Stone, which being found, the remaining Part 
of the Operation is the fame as in the former. 

If a Uoadftone exceeds 480 Penny.weights, and 
is lefs than forty Pound, we muft in like manner find 
the Number of the Stone for Ounces; which maybe 
done either by the Number already found for Grains, 
multiplying it by the Number againft Unit in the 
Table from Grains to Penny-weights, or by the Num¬ 
ber for Penny-weights, multiplying it by the Hum- 
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ber again# Unit in the Table from Penny*weights to 
Ounces, and the Produft is the Charaderiftick 
Number of this Stone. Proceeding therefore as in 
the fir# Inftance, the Weight it will Curtain will be 
found. 

The Column of Pounds is only ufeful where a 
Loadftone's Weight exceeds forty Pound, or 480 
Ounces, in which Cafe the fame Method muft be ufed 
as in the others. 

To know how many times a Loadftone will take 
up its own Weight, multiply the Number proper to the 
Denomination in Ufe, by the Number in the firft Co¬ 
lumn (entituled. How often its Weight) which is 
again# the Weight of the Stone in the Column of 
that Denomination. 

His Lordlhip clofes his Account with explaining the 
Ufe of the Tables relating to the Value of Loadftones 
in Money j and this be fuppofes to be in the compound 
Proportion of the Goodnefs of the Stone, and of the 
Weight it Curtains 5 becaufe if two Loadftones take 
up the fame Weight, the Idler is more valuable, as 
it does more in Proportion to its Bulk, and what bet* 
ter Rule to eftimate the Value by, than the Goodnefs 
of the Stone? On the other Hand, if the Stones are 
in Nature equally good, but fuftaifi different Weights, 
it is reafonable, that their Value Ihould be according 
to the Weights they Curtain. Both thefeCircumftances 
therefore being conlidered together, in order to find the 
Value of any Loadftone by the Tables, we muft mul¬ 
tiply the charaderiftick Number for the Stone, by the 
Number entituled, Value in Money, taking this value 
in Money from the particular Denomination that the 
Stone comes under *, and this Produd will be the Va* 
lue, pef Ounce,of what the Stone Curtains. Then mul¬ 
tiplying; 
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uplying tliis Value per Ounce, by the Number of 
Ounces the Stone fuftains, will give the Value in Mo¬ 
ney of the Stone propofed. 


Vf. An Account of a entituled , Jo. Frider. 

Weidleri Obfervationes Meteorologies! & 
Aftronomicae, Annorum 1728 & \ 7 1 9 > 
Wittembergae, Anno 1725?. 

T HE Author, after dedicating his Tra&s to the 
Royal Society, gives a Defcription of the parti¬ 
cular Sort of Barometer, Thermometer, Hygrometer, 
and Hyetometer, which he made ufe of in the fubfe- 
quent Observations. The firft of thefe is a Diary of 
the Weather, from the Vernal Equinox of the Year 
1718, to that of the Year 1719; containing the daily 
State of the Barometer, Thermometer, Wind and 
Weather, together with the Quantity of Rain during 
that Time. To this he annexes fome/^^Meteoro¬ 
logical and Aftronomical Obfervations, which he de- 
feribes more at large. 

The firft he takes Notice of is a remarkable Halo 
round the Moon, on February %o, 17x8, at forty-five 
Minutes part Seven in the Evening, when the Moon 
was not far diftant from the Meridian, and about her 
firft Quarter. The Diameter of the Hah occupied 
about 47 Degrees, being extended from £ in Protyou 
to CapelU towards the Weft, its Arch was 4 \ Deg. 
broad, as far, for Jnftance, as « and £ in Procyou are 
from each other. Within it was red, and towards 
thq Extremity was pale} Exhibiting entire a beautiful 
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Spectacle for about four Minutes, but he did not 
know when it began. Before it difperfed, fame thin 
white Clouds began to pafs over it tranfverfly, 
and then it was broke towards the Weft, the Red- 
nefs of the difperfing Vapours greatly encreafing: 
After which the Sky became clear again. The fame 
Day at Noon, he obferved thirteen Spots on the Sun, 
the largeft equalling of the Sun’s Diameter j and 
the Spirit fell to 90 Degrees of the Englijb Thermo¬ 
meter. 

April 4, 17x8, he obferved an- Aurora. Borealis. 

On June zo, another, which is deferibed in the Adi. 
Erudit. Lip/ Ann. 17x8. p. 375 - 

October 7, a very remarkable one appeared in the 
N.E. A White Arch , extended between the W. and 
N. E. quickly affurned a black Colour, and then di¬ 
vided into three other concentrical Arches equally 
black. From thefe fome Radiations arofe as ufual, 
but fhorter. A little afterwards thefe likewife ceas’d, 
and the black Arches were converted into luminous 
Tra&s, only one remained till eleven o’ Clock: And 
whereas at hrft the lowermoft Arch was raifed feven 
Degrees above the Horizon, it was now depreffed to¬ 
wards it, being fcarcely two Degrees above it. 

The Author next proceeds, and gives fourteen Aftro- 
nomical Obfervations, ten of which are of the Eclipfes 
of Jupiter's Satellites at different Times. In ma- . 
king thefe he was guided by Cajini's Tables for the' 
Meridian of Paris , and by comparing the Time when 
they Ihould happen, as therein fpecified, with the Time 
he obferved them at Wittemberg , he colleds the Dif¬ 
ference of Meridians of that City and Paris to be 
41 Minutes. 

M m The 
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The eighth Obfervation contains his Calculus for 
the total Eclipfe of the Moon which happened Febru¬ 
ary 13, 1729, N. S. but the Heavens _ being very 
cloudy, he could not obfcrve the Eclipfe itfelf. 

The ninth is an Obfervation of Mercury* Mari h 
A j 720; at which Time the Planet was fin theft 
from the Sun, and remained fome Time above the Ho¬ 
rizon Making ufe therefore of a twenty-two hoot 
Telefcopc, he obferved its Phafe almoft bilfefted, and 
its Diameter appeared equal to a third Part of the Di¬ 
ameter of Ferns, this Planet being above the Hori¬ 
zon, and feen at the fame Time. 

The thirteenth is a Conjunction of Penns and the 

Moon, viz. Jpnl 2, I 7 » 9 - At 1 H - < hc J ol> 
ferved Venus placed in fuch manner near the Moon, 
that the Horns of the Moon were in the fame right 
Line with Venus , which was then diftant from the 
Southern Cufp of the Moon i Deg. io At 7 H. 
<2 oh he meafured the Dlftance of Venus from the 
Eaftern Cufp of the Pleiades tobe a Deg. i;, and the 
Horn of the Moon at the fame Time was diftant from 
the fame Cufp i Deg. 53*. 4 *" i the intermediate Di¬ 
ftance of the Horns of the Moon was 29' 30". 

His laft Obfervation is on the Decimation ot the 
Magnetical Needle in this and the former Year, which 
he defines to be 12 Deg. o' SS H Weft at fVMemberg* 

Thefe Obfervations are followed by the Author s 
Account of the laft hard Winter. This fet: in fooncr 

than ufual, the Rivers being froz . en f the .j , ,^° 4 h^r 
lembeu though they ufed not to be fo till the Winter 
Solftice and the Spirit of Wine in the Rnghjb Ther¬ 
mometer, on September 21, fell to the 66th Degree; 
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At which Time a N. E. Wind blew very ftrong. 
Afterwards, on O Bober 3, the Spirit fell to 72 Deg. 
and the Ice was half an Inch thick on Handing Waters 
in the Fields, fo that even then it might be judged, 
that the Cold would be more fevere than is ufual in 
their Parts. From this Time the Froft did nqt at all 
abate, but continued much in the fame State the Month 
of OBober , except on the 20th Day, after a S. W. 
Wind had blow’d pretty hard for fome Days, the Cold 
was obferved to encreafe remarkably. The Beginning 
of November a ftrong Eaft Wind continuing to blow 
for fix Days, the Spirit funk to 86 Deg. on the^ fifth, 
and the Ice was much thicker. On the 28th it fell 
to 96 Deg. after which they had no Rain, but all 
Vapours were congealed into Ice and Hoar. On Decem¬ 
ber the 2d, the Spirit of Wine ft cod at 96 Deg. but on 
the 4th at 99 Deg. fo that it not a little exceeded the 
Limit of intenfe Cold. Hence a S. W. Wind interve¬ 
ning now and then, the Cold feemed to abate a little ; 
but that, and fometimes a N. E. Wind blowing ftronger 
on the 21ft, 2rd, and 23d Days, it fo prepared the 
Air, that on Chrijfmas Day the Spirit in the Thermo¬ 
meter Hood at 96 Deg. apd the Cold was intenfe. Hence 
the Winter grew immediately more fevere.^ The Wind 
almoft always blew from the E. or N. fo that on 
January 20, the Cold was almoft intolerable, on 
which Day the Spirit defeended to the 126th Deg. very 
little remaining above the Bali of the Tube; and 
this was the greateft Degree of Cold at IV'itiemberg. 
After this the Winter fomewhat declined. A S.W. 
Wind blew frefti fometimes; but afterwards a N. and 
E. Wind reftored the Cold on February 3, when the 
Spirit flood again at 86 Deg. On the 4th it fell to 

M m 2 9* 
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95" Deg. and from this Time, barring a few Days, 
always in a Morning it reciprocated between 8oDeg. 
and ioo Deg. to March the 8th, on which it exceeded 
io6 Deg. and on the 9th it was forced down by a 
N. E. Wind to 110 Deg. But although the Spring was 
at Hand, yet the Severity of the Weather did not 
ceale, as appears in that the Spirit of Wine, in the 
Englijh Thermometer, in a Morning always flood at, 
or under the 80th Deg. of the Thermofcopick Scale; 
nay,even on March the 2iJ?, on which Day the Equi¬ 
nox precifely fell, it was at 81 Deg. At length, on 
the laft Day of March, the Weather grew milder, 
from whence may be taken the true Beginning of the 
Spring ; not but that all Jjpril was much colder than 
ufual. 

Thus far from Thermofcopical Obfervations. Af¬ 
ter this, the curious Obferver proceeds to fhew its Se¬ 
verity from fome of the more remarkable EfFedls the 
Cold had on the Rivers, Plants, and Animals. As ro 
the firft, he fays, that the Elbe , both at Wittemberg 
and other Places, was covered on December 29, with 
a perfect Bridge of Ice, which bore both Men and all 
Sorts of Carriages. This remained till February 28, 
when it grew thinner, and broke confiderably; but the 
Cold returning on March 8, it re-united, and was as 
firm as before,till March 29. The Water within the 
Houfes, and in the Bed-chambers, where were good 
Fires, was wholly congealed, and the Rind within on 
the Windows fluck for many Days, when the Wind 
was either E. or N. though the Room was well warm¬ 
ed. Examples of the other Kinds were feveral. Ma¬ 
ny Perfons perifhed in their Journeys, and more loft 
their Limbs in a very fhort Time : So that near the 

Elbe 
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Elbe they could not work abroad. It killed alfo ma¬ 
ny Animals immediately. The Crows, which an bear 
intenft Cold, fell dead from the Trees; Stags, Goats, 
and Hares perifhed in great Numbers. The Plants 
likewife felt its Violence, and the more tender Trees 
were damaged. The Limes were every where inju¬ 
red ; The greater Branches of the Plumb-trees, Apri¬ 
cots and Peaches, were dried up; but the Vines fuf- 
fered mod, the more robuft being fhriveled to the 
very loweft part of their Trunk, unlefs guarded by a 
Wall, or fome other Covering. 

From thele Obfervations the Author compares this 
Winter with the memorable one of 1709, and proves 
both from Thermofcopical Obfervations*, from its Ef¬ 
fects upon theEarth and Animals; from its longer Con¬ 
tinuance, and from the greater Extent of the Cold in¬ 
to the more Southern Parts, that this laft much exceed¬ 
ed the former, at leaft in Germany. 

Having thus finiflied theHiftory, he laftly enquires 
into the probable Caufes of it. He takes Notice, that 
the Winter foregoing was moderately cold and dry ; 
and as a cold Summer fucceeded, and alike dry, in 
which the North Winds blew mod frequently,and du¬ 
ring the hotteft Months of July and Augufi the Sky 
was covered with dark and black Clouds, the Earth 
was prepared for Froft; to which the remarkable Dri- 
nefs of the Seafon did not contribute a little, as Baro¬ 
metrical Experiments fhew,that a dry Air cools foon- 
er than a moift, and is both heavier, and retains Cold 
longer. Neither does he think it altogether foreign 
to Truth, to reckon the remarkable Frequency of the 
Aurora Borealis to be a Prefage of a colder Winter 
than ordinary,which has been obferved to be followed 
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hr cool and ferene Weather: Asalfb the unufual Nam ■ 
her and Largcnefs of the Spots on die Sun s Disk, for 
■alrnoil two Years together ; by which Means, in Inch a 
Lcnuh of Time,the Force of its Rays might be olftruft 
cd in ferae Degree, and the colder Winds thereby lun j 
Liberty to prevail. The Air by tlicfc concurrent' Caufes 
being rendered very cold, the Encrcafe, and extreme 
Degree of it proceeded from the great Cloudmefs of the 
Sky • and the blowing of the N E. or E. Wind, fo re • 
markably obfervable for the moft pair of the Froft. 

VII. Occult aim Veneris a Lund fubeunte Berolini 
Yija die 19 Sepcembris 17*9, N. S. p. me/, 
k D. Kirchio. Ex 'Diario Meteorologico {MS.) 
J. Fred. Weidleri, L. L. V. Math. Pi of. 
<prm. Wittembergx. 

C ON T lGIT AcceflusLunas ad Vcnercm iH.i* 
16". Occultatio totalis % H. 3' 1". Idem, per 
Telefcopium o&odecim Pedum notavit Vcnercm fere 
in Quadrature pofitam, cum prope Luna; difeum ac- 
cederet, figuram mutafie, & Falcis cuipidcs amififle ; 
unde Ovalis vel Elliptica figtira oriebattir: Quod 
fpe&aculum pro comprobanda Luna: Atmolpha;rd lau- 
dari pofle D. Kirchms ccnfct. 

LONDON: 

Printed fur W. Inn vs, at the H'eft-Rmi of St 
PattPs Church- Turd. 
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L Cafus ^arljfmus. Ex Efiftold Dodijjlmi Vm 
J. Huxham ad Gul. Rutty, M. T>» 5 . Seer, 

N ihil fere quam in Pelvi renali & Urinaria Veil- 
ca Calculos invenire frequentius : At quis un- 
quam in ipfa Urethra Calculum ponderis unc. quin- 
que cum femiffe invenit ? En ideo Cafatn plane ratran- 
dum. 

Viginti abhinc Annis Penis cujufdam Cookworthy 
ob Luern Venereara, ad modura quafi Eunuchi tTurci - 
r/, refedus fuit: at Vulnus nec probe curavit Chirur-. 
gas, nec bene fanavit •, Cicatrice quippe obdudavixul* 
lum Urinae Iter, Urethra pene occlufa. Lotium ex- 
inde exiguiflimo Rivulo fummoque nifu reddidit j bre* 
vique inter mingendum Cruciatus magnus aceeflit; pau- 
loque poll in media, at fuprema, Parte Scroti Tumor 
parvus, fenfim tamen audus in magnam demum ex- 
crevit molera, Lsvum ad Inguen quad vergens. Hinc 
Urinam ejaculandi impotens prorfus fadus Stiilicidio 
ejus continuo laboravit. Sed nequehac via,Urethrae fei- 
licer, omnem emulxit \ enatis enira tribus quatuorve in 
Scroto Fiftulis, pars forte maxima Loti] ex hifee de- 
fluxit, Pure fubinde comitante. At ne fie quidem Tu¬ 
mor, jam durus admodum, vel minime decrefcebaf, 
quinimo increvit ufque. 

Dira haec inter Tormenta cum per plures jam An- 
nos Mifer hie, negledus omnino, miferrimam* pertrax- 
erat Vitam ad noftrum Nofocomium tandem delatus 
fuit. Ibi menfe Julio elapfo, quum fummo nixu U- 
rinam, folito quod dixit ardenttorem, expellere, Cor¬ 
pus incurvando maxime, contenderef, ingens hie pro- 
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lapfus eft Calculus, quern jam Tibi nfifi; qui recen, 
excretusUncias quinque cum ScmiiTe Ponderis Avoird 
pependit. Earn mihi propere, quafi monftrutn quod- 
dam, mitti curabant Nofocomij Restores. Rem ceric 
quod debui plane mirabar Hominemque invifebam con- 
tinuo Lacerum inveni Scrotum, jam minimc tumidum, 
Manum puerilem facile admittens, & ex Urethra Cal* 
culujn elapfum fuiffe deprehendi. _ 

Atqui id forfan haud parum Miraculo adjiciat,quod 
magnum hoc lacerumque Vulnus Balfamo quodain 
Terebinthino tantum oblinendo brevi fan um evafit, nt 
quod parva adhuc pateat Urinae Fiftula in fuperiorc 
Parte Scroti. Atque Mifellus llle, cui ante excretio- 
nem. Calculi vix ulla fe movendi Potent ia, commo¬ 
de jam fatis obambulat. 

Non ego quidem hunc Calculum in Urethra primi- 
tus fuilfe enatum autumo, ab ibidem Loci ex arenofa. 
materia concretum maxime. Cum cnim parvus forte 
Calculus, Semen quafi hujus cnormis, e Renibus de- 
lapfus erat; <3c ob Urethram fere occiufam, negato ul¬ 
tra 1finere, in Canaliculo fubftiterat, Sabulo perpetim 
appellente auftus in iramenfam hanc Molem tandem 
excrevit. 

Plymouth, Id, Febr* 1729-30. 

Cafus alterperqudm rarus ex eddem Rpijold. 

Peperit nuperrime Domina quaedara Pucllulam rite 
& eleganter fatis conformatam, ni quod in regione 
Lumborum infima eminucrit Tumor, five Sacculus, 
Magnitudinis quafi Pugni pucrilis ; cujus infuper Pe¬ 
des ad nates ufque retrafti Pofituram Sartoris incoxan- 
tis exhibuerunt; nec cos movere ullo modo, aut ex- 

tendere, 
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tendere, potuit. Mirura hoc &C trifle Farentibus vi- 
fum eft, mirura 5c obfletrici 3c matronis adftantibus : 
ineura ideo protinus Confiliurn petunt. 

Tumorem hunc perluftrando eum ejufdetn effe Ge¬ 
neris cum illis, quos Tulpius, Cap. xxix, Sc xxx. lib. 
III. obfervat. Defcripfit fufpicabar: iftura ideo Fo- 
mento aromatico Sc adftringente foveri jufli. Intra 
Triduura autem fero fumme adeo diftentus evafir, ut 
jam extima Tumoris merabrana difrupta fuiffet j me. 
tufque effet, ne rupto confeftim Tumore, Serum fe- 
mel Sc fimul cum ipfa vita efflueret. Pundiunculam er¬ 
go fuafi, utLympha feniim eraitteretur,edito nihilomi- 
nus Prognoftico, five aperiretur Tumor five non, eum 
fore lethalem. 

Infans interea infomnis 5 c ejulans parum dormivit, 
ad Puiticulam vero fatis apta. 

Quarto adeo Die Tumorem aperuit Chirurgus, fac¬ 
to largiore pauluium quam confuluiffem Onficis , ita 
ut omnis intra Horas viginti effluxerit Humor. Hinc 
Languor fummus 5 C frequens Deliquium ad Biduum 
faltem; at nutrice fana 5c Julap. Cardiaco, Cephalic, 
refefta viceflimum ad ufque Diem Vitam perduxit, 
quo frigidi Sudores 5c Tremores aborti tremulam hanc 
Lucem extinxere. 

Incifo Corpore obfervavimus Dorfalem Medullatn 
ad ultimam Lumborum vertebram, nec ultra, pertin- 
giffe * fed hanc inter Sc os facrum (ft mavis primum 
os facrum) exeuns per Tumoris five Sacculi mem- 
branas difpertita fuit. Os facrum porro fuit folidutn 
penitus, nec Propagines nervofas Medullae fpinalis 
(quibus apud Anatomicos Cauda, Equina Vocabulum 
eft) ad Crura Pedefque tranfmifit; quinimo ne qui- 
dera perforatum fuit omnino. 

Nn % Ira 
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In quibufdam faltem a Tulpianis_ Hiftoriis fupra 
citatis differt haec noftra: neque enim aiiquid raatri 
praegnanti negatura neque vel fe Idu aut Foctuin Ima- 
gfoatione laeferat unquatn, neque Spina hujus Jnfiniis 
bifida aut lacera : quinetiam nee os facrutn folidum, nec 
Pedes contrados fle immotos mcminitTulpius. Quando- 
quidem ergo ftnguhre quidhabcat haec noftra Hiftoriu, 
hanc ego tranferipfi. 


II. An Account of the Imperial Saltanof Soowar 
in Upper Hungary, trunfitted from the High- 
dutch of Erneft Bruckman of the Academy of 
Brunfwick, M. D. communicated by Sir Hans 
Sloane. 

S Oowdr is an Hungarian Word (which fignifics in 
German Salt-burg) compofed of So, which is to 
fay Salt, and Wa t which fignifieth Burgh or Town. 
It is a large Village, about a Quarter 0 f a Mile from 
Eper, a City of the County of Sadr entirely peopled 
with Officers of the Excife, and Miners or Wood-cut¬ 
ters, and is fituated on the Summit of a little Hill, 
with an agreeable Profped. 

The 16th of July 17x4, we came from Rofenaw 
to Soowar with Dr. Poekin, Phyfician to the City and 
County, to view this celebrated Salt-work, which fur- 
nifties the fineft and rnoft pure Salt of the whole King¬ 
dom. We communicated our Intention to an Officer 
of the Salt-works, and having asked his Leave to go 
into the Cuts, he gave us two Guards for Guides, We 
firft defeended with them into the Well by a Rope, 



( 26% ) 

feated on Leathern Dogs (as they term it) about forty 
Fathom deep ; after which we again defcended one hun¬ 
dred Fathom,by holding ourfelves perpendicularly againft 
the Wall and Sides of the Wells; and having again 
continued our Journey under Ground in the Salt-work^ 
we then found ourfelves in the Cuts, and faw all the 
Allies cut in the fined Rock-Salt ; in tfie midft of 
which there were here and there fome Veins of Flint 
of a dark Grey. The Miners work to cut this Rock- 
Salt, which they draw up by a Rope, and put it into 
a Refervoir, where they cleanfe it with Salt-water. 
They boil it afterwards with the fame Water, until it 
becomes of the Confidence of Crydal, and then put 
it into Veffels, which contain about x68tfe. Weight each, 
and then fend it into Stlefia and other Countries, 

In regard to the Vegetable or Fofil Salt, it is ex- 
treamly white and tranfparent; it is in fuch Plenty in 
the Salt-works of the County of Marmar near Trait- 
fyVoania , where there are large Mountains entire of. 
Salt, that one might furnifh the whole World, in re¬ 
gard to the great Quantity; as alfo, becaufe as foon 
as you cut it, it grows again a-new in a very Ihort 
Time. They break and cut it, and although it ap¬ 
pear at firft black, neverthelefs in pounding it becomes 
extreamly white : And fo it is with that which they 
ufe themfelves in Hungary (for they fend all the Salt 
of Stfowa'r into Foreign Countries.) You find almoft 
in every Inn, two Stones like to thofe ufed to make 
Mudard, between which they pound and break that 
Sort of Rock-Sak 5 and one finds alfo in their Stables,, 
large Pieces of that Mineral, which the Cattle lick at 
Pleafure, 


But 
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But to return to the Salt of Soowdr , one finds fomo- 
times in the Cuts, Allies of Rock-Salt of the moft 
delicate blue and yellow Colours: We obferved, that 
of the firft Colour being expofcd to the Sun for fome 
•Days, loft entirely all that beautiful Ultra Marine, 
and became white as the other Rock-Salt, which did 
not happen' to the Yellow, which preferved its Colour; 
but when you pound them both together, the Salt was 
neither Blue nor Yellow, but produced a Salt extream- 
ly White. 

MeliJJdntes in his new Geograph}', Page 218, 
fpeaking of Salt-works, which the Spaniards have in 
Catalonia, fays, that there is Rock-Salt, the Colour 
of which is fo diverfified, that it comes near the Rain¬ 
bow, in having green, red, yellow, and blue Colours, 
but that by firft preparing, and then grinding it, it 
became white. The fame Thing happened alfo to the 
red Rock-Salt of Saltsburg , which being pounded 

# became White. 

There is in this Mine one very remarkable Thing, 
that is, a Chapel, which is able eafily to contain "a 
hundred People, cut in the Rock-Salt, with an Altar, 
a Pulpit, a Sacrifty, Chairs, and Forms cut in the fame 
Rock. They celebrate once every Year, the Week af¬ 
ter the Epiphany, Divine Service in this Chapel. It is 
always a Jefuite of Eper who preaches the Sermon. 
This Service was founded for the Officers of the Excife, 
and the Miners. 

There is in thefe Cuts, four Fountains of Salt Wa¬ 
ter, which they put into Buckets made of Buffalo’s 
Skins fewed together, and draw it up by an Engine 

• worked by Horfes, and convey it by Pipes into the 
Boilers, where they put the Rock-Salt to dilfolve, 

which 
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which they afterwards boil till it becomes like Cry- 
ftal. By exprefs Mandates of the Emperor, no one 
can fell that Fofil Salt, neither can the Hungarians 
employ it for their own Ufe, much lefs drive any 
Trade in it, but they boil it all, and export it into fo¬ 
reign Countries. 

They find here aifo a Sort of Cryftalized Salt, like 
to the Cruft flicking to the Pipes of Wood: The Mi¬ 
ners call it Salt of Cryftal j it is very white and tran- 
fparent, but this appeared to us, nothing elfe but Salt 
falling Drop by Drop in its Paffage in the Pipes, and 
fo cryftallizing, which they eafily alfo* feparate. 

But that which is moft curious and remarkable in 
thefe fubterraneous FoiTes, are the Flowers of Salt 
which grow as the Beard of a Goat, with this Differ¬ 
ence only, that thefe here are much whiter, and much 
finer. One cannot enough admire thefe Vegetables, 
yet one cannot find them in all the Cuts, nor at all 
Times, but they appear and grow according to the 
Temperature of the Seafons, which in thofe Parts is 
very wholefome, and without any thing noxious. 
Thefe Sort of Plumes of Salt are very brittle, they 
melt alfo in moift Places, and diffolve into an evapora¬ 
ted Oil, but are neverthelefs the moft pure Salt,, the 
fineft, the moft acid, the moft white, and moft beauti¬ 
ful j fo that it is not without Reafon they have gi¬ 
ven it the Name of Flower of Salt. 

The Salt of Sdo'uoar is efteemed the beft of all 
Hungary , the greateft Part of which they export in¬ 
to Si left a, Moravia, and Bohemia , and the Hunga¬ 
rians dare not ufe any of it themfelves, under Pain 
of Banifhment. They make every Year about 50,000 
Tun, every Tun containing z68tt>. but by an Or- 

donnance 
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donnance of his Imperial Majefty, they will hencefor. 
ward boil about 100,000 Tun, which they will ex¬ 
port as the other. Martin Zeiler , in his Defcription 
of the Kingdom of Hungary, Pag. 119, makes but 
flight Mention of thefe rich Salt-works. 

In fine, we faw at is Tenfold at Mr. NeJ/^erns^ 
Receiver of the Emperor’s Rents, a Statue of Rock- 
Salt as large as Life, which ferves as the Barometer of 
Neufol for when it begins to fwcat, or grow moift, 
it prefages Rain, or wet Weather-, but when it is dry, 
you may certainly promife yourfelf fettled fair. 

After having employed three Hours to view thefe 
Salt-works, we afeended again by the upper Open¬ 
ing, by a common Rope, and returned to^ lifer, where 
we were civilly entertained by Mr. fofprerer, one 
of the moft knowing Men in all Hungary, Re&or 
of the Lutheran Academy, who understands and fpcaks 
ten Languages in Perfedion. 


HI. The natural Hiftory of Cochineal j being an 
Account of a Book^ entituled , Hiftoire naturelle 
de la Cochinelle juftifiee par des Door¬ 
mens authentiques Amftcrdam, 17251. (By 

W. Rutty, M. 2 >. % S. Seer. 

* 

A Difputc arifing betwixt the Author {Melchior 
de la Ruufcher) and a Friend, concerning the 
Subftance of Cochineal, the one maintaining it to 
be a fmall Animal, the other the Fruit, or Grain of 
a Plant, the Author took the Pains to procure from 
• Jntiquera 
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Antique?a in New Spain, the Place where there. 
is the greateft Traffick for it, the Atteftations upon 
Oath of eight Perfons who have been immediately 
employed in propagating and managing it for many 
Years $ from whence the whole Natural Hiftory oi 
this Drug is colleded. Thefe {hew, Fir/, in Re¬ 
gard to Cochineal it felf. 

That they are fmall living Animals with a Beak, 
Eyes, Feet and Claws j that they creep, climb, feek 
their Food, and bring forth Young, not changing their 
Species as Silk-Worms,but producing their Like; which 
are not larger than Nits, or fmall Mites, or the Point 
of a Needle •, but when come to Maturity, refemble 
in Size and Figure a Dog’s Ticke, Thus far is cer¬ 
tain, but their Manner of Generating is doubtful, 
though it is commonly believed by thofe who culti¬ 
vate them, that they are impregnated by a fmall But¬ 
terfly, which is bred upon the Nopal (the Plant 
they live upon) which paffes and repaifes over them 
Secondly , As to the Manner of railing, nourifhing, 
and managing them, it appears, that at the proper 
Time, viz. after Winter ( when thefe little Animals 
can bear the open Air) when the Cochineals which 
they have kept in their Houfes are grown fo large and 
big as foon to produce young ones, they put iz or 14 
together into a Pajlle , or little Neil made of fine 
foft Hay or Straw, or Mofs of Trees, or the Down 
which immediately invellopes the Cocoa Nut. Thefe 
Pajles are then placed upon the Plants of the Nopal, 
or Prickly Indian Fig ( which they take Care to 
cultivate well for this Purpofe) and in z, 3, or 4Days, 
thefe Animals bring forth a great Number of young 
ones; foon after which the Mothers die. In the mean 

O 0 while 



( 166 ) 

while the young ones, coming out of the Nefts, climb 
up the Nopal, fix themfelves to it, and fuck its Juice, 
which is their only Nourilhment, but don’t eat the 
Plant and for this Reafon, they always feck thofe 
Parts of it that are grccneft, and fulloft of Juice, tak¬ 
ing Care at the fame Time to place themfelves on the 
Parts moft flickered from the Wind and Weither. 
During this Time, whilft they are growing up, and 
become pregnant, great Care is taken that no Ver¬ 
min incommode or kill them, as alto to keep them 
clean, and difengage them from ccitain Threads,_ like 
Cobwebs, that grow upon the Nopal: As likewife to 
defend them from too much Heat, or Cold; from the 
Rain and Winds; becaufe the fine Cochineals arc very 
tender: Neverthelefs the wild Cochineals ftand all 
thefe Inconveniencies; but then they are fo gritty, 
of fo ill a Smell, and of fuch little Value, that they 
ought not to be mix’d with the fine. 

'Thirdly^ In Regard to the gathering of the Cochi* 
neal: The firft is of the Mothers, which having 
brought forth their Young, have died in the Nefts. 
Three or four Months after this, as the Seifon per¬ 
mits, when the firft young ones are become fufticient- 
ly large and big, and are in a State to bring forth 
Young in their Turn, and alfo have produced fome 
few, the Indians carefully gather them oft'the Nopals 
with a little Stick, to which they have fixed a little 
Hair in the Nature of a Pencil. Thefe Animals be¬ 
ing collefted in this Manner, and afterwards killed by 
hot Water or Fire, this is called the fceond Gather¬ 
ing, or rather the firll of the young ones^ that have 
been nourilhed and raifed in the open Air. Three 
or four 4 Months after this, they gather the fecond 

Brood 
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Brood of thofc that have been born upon the Nopal , 
which being become big, have brought forth already 
fome young ones. This they do much in the fame 
Manner as before, only now they take off the Plant 
a great many young ones with their Mothers, which 
makes this Sortof Cochineal be calledGra#///^,from the 
Number of final 1 ones found in it. In the mean 
Time they keep a Number of thefe young ones alive, 
upon the Nopals, which they pluck up or cut, and 
lock up in their Houfes, to nourifli thefe Animalcules 
during the rainy Seafon. Lajlly , Thefe being grown 
large, they put them into the Paftles and proceed in the 
Manner above expreffed in the fecond Article. So 
that for the moft Part they make three Gatherings in 
a Year. 

Fourthly, As to the Manner of killing the Cochi¬ 
neal : This is commonly done two Ways, either in 
hot Water or in FamafcaTes, which are little Ovens 
made for that Purpofe, though there are fome Peo¬ 
ple who kill them by roafting them upon Comales , 
which are flat Stoves with Fire under them, made 
ufe of by the Indian Women to bake their Maiz 
Bread. Thefe three different Methods give the Co¬ 
chineal three different Colours. The firft renders 
them of a brown Red ; the hot Water making them 
lofe the white Colour with which they are covered 
when alive. The fecond makes them of an Afh Co¬ 
lour and Marbled, or Jafpered both upon Account 
of the natural White with which they are covered, 
and the red and tranfparent Colour of the Cochineal 
it felf. The third Sort becomes black, as if it had 
been burnt. Of the old ones which died after drop¬ 
ping their young, four Pounds produce but one, when 

0 o z dried ; 
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dried; or rather, one Pound is reduced to four Ounces: 
Hut three Pounds only of the living which have 
been cirefully taken off the Nojhi/s, being killed 
and dried, produce as much. 

This is the Subftancc of what I can colled from 
the Atteftations which arc printed and annexed 
at length, which the Collector fays he has done, both 
as they contain many Circumftanccs unknown hither¬ 
to, both in his own Country ( Holland) ^ and elfc- 
wherej and as the Curious may be now allured of a 
Thing which has been very uncertain for fo many 
Years, and indeed known but very fuperficially, even 
by thofe who have embraced the Opinion, th it the 
Cochineals were really little Animals. And as there 
may be always a handing Evidence to evince the 
Truth of thefe Fads, he has thought fit to depofitc 
the original Atteftations, confirmed by the Certificates 
of three Magiftrates, and three publick Notaries, 
among the other Regifters of the Royal Society, by 
the Hands of Mr. Raj Surgeon, a Member of our 
Body. That this therefore may be publickly known, 
I have, in Purfuancc to Order, inferted an Abftrad 
here. 


IV. An 



IV. An Anatomical Dejcription of Worm, found in 
the IQdneys of Wolves , in a Letter from Mr, 
James Theodoras Klein, Secretary of the Ci¬ 
ty of Dantzick, F. Of. S. to Sir Hans Sloane, 
(Bart. See. 

I Now lav before you, Sir, fome Worms found in 
the Kidneys of Wolves, to which we commonly 
give the Name of Vipers. Of thefe one may read 
in divers Places of the Curiofties of Art and Nature , 
colledcd at Brejlaw. They were fent to me from 
Sewaldia, in Eajlern Prufa , the Eftate of a Gentle* 
woman named Madam Roje. 

fhe firjt Plate. 

Fig. i. exhibits a female Worm found in the Kid¬ 
ney of a fhe Wolf. 

'Fig, x. The Kidney of a Wolf, refembiing a Bag, 
on Account of the almoft enure Confumption of its 
Parenchyma. It contained eight Worms, fome of a 
yellowifh, others of a Blood Colour ; two° of which 
were Females, fix Males. 

Being delirous to fee the Dilfedion of thefe from the 
Bag, I fent for my good Friend, the moft learned and 
ingenious Da-vid K.ade , M. D. 

The Dilfedion of each Sex is (hewn in 

fhe jecond Plate. 

The Females were more than twice longer and 
thicker th in the Males. They were furnilhed with 
three very vifible Holes; the lirft of which perform 

ed 
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ed the Fun&ion of the Mouth $ the fecond of the 
j nus * the third of the / "ulva. This laft Hole is fecn 
•under the Belly, about 1/ Inch from the Mouth. 

( Fig. 1. a, h 0. 

The membranous Skin was marked with annular 
Fibres,and 7 or 8 Chelhut-rdourcd Linos ( Fig. t.,/.) 
running the whole Length o^ 1 nc Worm. 1 he Skin 
being cut, a limpid Humour ill'ucd forth, and then ap¬ 
peared the tranfverfal Fibres interlaid on every Side 
with the Fife era, and arc all round about inferred 
into the Skin in the Interfaces of the replies (of 
which hereaft er') and at the fame lime the / if era 
appeared, which the foie Parts deftin’d for Nutrition 
and Generation feem to make up. 

As to the firft, or alimentary Paiftge, it is compa¬ 
red of two Canals, one whereof {Fig. z. l\ h ,) which 
begins at the Mouth, and is about z Inches long, 
fmooth, flelhy, whitilh, and endow’d with thick Coats, 
ferves for receiving Nourishment. As this Dudt pro¬ 
ceeds with equal Thickncfs, it is once relictled and 
retorted before it enters the other ( Fig. z. r, c, r, it. ) 
which is of a dark brown Colour, much broader and 
tenderer than the firft, flatted, membranous, covered 
with very fine Coats, wrinkled like a Swathing Cloth, 
then runs into tranfverfal and winding Sinews, and 
extends in a ftrait Line to the Anus. The inner Coat 
of this Canal feetned fomewhat rough, and as it were 
ftrew’d with Duft. The contained Liquor was per¬ 
fectly fluid, and of a faint footy Colour. 

But the Organs of Generation wc found thus. 
Near the Anus was fix'd to the Skin, the End of a 
whitilh tender VcflcJ, which thence proceeded ftrait 
to the Beginning of the alimentary Canal, where re- 

flc&ing 



( 17 * ) 

fie&ing towards its Origin, and again refuming its firft 
Way, after being contorted and implicated in many 
and various Windings and Curves, widens and ftrai- 
tens here and there, until at length becoming 
more and more capacious, it forms a little Bag, for 
which a whitilh, fine, fmooth Canal, about an Inch 
long, covered with pretty thick -Coats, piercing thro* 
the Skin i $ Inch from the Mouth, prepares an Out¬ 
let, marked under the Belly with a Caruncle {Fig* i. 
c. Fig. 3 and 4. h.) This little Canal may be, not 
improperly, called the Ovidutd or Vagina. 

The Colour of thefe Parts is not every where the 
fame; for of whitilh at the Beginning, in the Progrefs 
it infenlibly becomes darker: And at length, where 
the Veffel acquires a greater Volume, and especially 
where it ftretches forth into the Bag, it is of a Chef- 
nut Colour. And as far as this Chefnut Colour con¬ 
tinues, the Veffel is thick fluffed with Myriads of 
Eggs, and therefore is to be called the Ovary* 

The Eggs, whofe Number is certainly incredible, 
feen with the naked Eye, refemble a Magma of a 
brown Colour; but viewed through thofe Microfcopes, 
which in the Englifi Apparatus bear the fecond and 
third Number, they are of the Figure marked a and & 
in Fig. 5. 

The Surface of the inner Skin which inclofed the 
abdominal Contents, was all befet with fmall whitifh 
Bladders, of different Figures and Bulks, pouring 
out a Lymph upon tearing them. Thefe were in the 
Females. 

Though the Integuffient of the Male be marked 
with annular Fibres, and as many Chefnut-coloured 
Lines as that of the Female , throughout its whole 

3 Length* 
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Length, yet liis external -Shipe differs from tint of 
the ' Female , Fir/, Brciufe,as 1 hive already fud, he 
is much lefs. Secondly , Beciufc, the third Hole, vtx. 
tint under the Belly, is wanting m the /Male. Third¬ 
ly, Bccaufe the Anns of the Male is furiounded with 
a thick cartilaginous Membrane, of near an orbuuhr 
Figure, about a Line broad, extern illy convex, inter¬ 
nally concave; on the Middle of which apvirs a 
Tubercle, divided by a tine Slit, which lets out the 
Excrements and a very (mail capillary Procefs (Fig. 
6. k ) 

The Cavity of the Belly coni,lined a limpid Hu- 
mour, the tranfvcrf.il Fibres, the alimentary Canals, 
and fpermatic Veffels. 

The alimentary Paffages had the fame Situation 
and Sttudure as in the Female ^ the anterior Ctnal 
was of a whitilh Colour, the pofferior, or wrinkled 
one, of a pale brown. 

The fpermatick Veffels were very white and (len¬ 
der, yielding, when wounded, a milky Humour. They 
are divided into two final! Branches, hanging out of 
a vermicular Procefs ( fcarce an Inch long ) which 
lies in the Belly, in that Place where the alimentary^ 
Canals are joined together, and leans on the Side of 
the wrinkled Canal, by the Help of the tranfverfal 
Fibres* Thefe Branches, in their Progrcfs hence, 
creeping above and below the Canal of the Aliments, 
are very often reflected, intorted anti folded; one at 
length freed from i:s Windings, flretches away (trait 
tow irds the Amts, into which it is inferted in the 
Shape of a preftv (tiff Vefli’l 4 but the other, at the 
Side of the wrinkled Canal, being prelfed, collected, 
and equally infleded, alraoft through its whole Ex¬ 
tent, 
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tent, by the tranfverfal Fibres, ends in the oppofite 
Side s by an Extremity pendulous in the Belly,, not far 
from the Anus. 

The inner Coat of the Skin, juft as in the Females, 
is all covered with fmall whitiih Bladders, turgid 
with Lymph, but lefs, in Proportion to the lelferBulk 
of the Worm. ' 

. Moreover, we found under the wrinkled Canal a cer¬ 
tain whitiih Dud expreffed in Pig. y, and marked 
with the Letters b, b, h, firmly conneded to the afore- 
faid Inteftin by its fineft Partj but whofe Outlet or 
Origin, the Tendernefs of the Inteftin, and Finenefs 
of the Dud hindred us from tracing withExaditude. 

So much I humbly beg, Sir, you’ll not take amifs. 
Furthermore, ’tis great Pity that the excellent Work 
of the moft illuftrious Count Mar/illi, of the Hifto- 
ry of the Sea, was fo inaccurately printed. We have 
thought it well worth our while, not only to make 
the Corredions and Additions it wanted, but alfo to 
draw up an Index of its Contents, which we intend 
for our own more commodious Ufe of that Book. To 
thefe I add an Example thereof: And if it proves ac¬ 
ceptable, you mayexped, at a proper Time, the Fruits 
of another Labour, perhaps not lefs ufeful. 

It remains to wilh you all Profperity, and allure 
you that-1 am, &c. 

From my Study in Dantzick, 

Decrnb. $ 4 , 1716. 
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fy Explication of the . Ttgures of the ft- 
cond Plate, drawn according to their natural Big- 
nefs » 

Fig. i. The Shape of a Female Worm ; a , the 
Mouth of the Worm ; h the j Anus ; c, the f ulva -,d, the 
Chefnut-coloured Lines running along the Worlds* 
Length, 

Fig. i. a, the Worm's Mouth; h, the alimentary 
Cana£ which is white, carnous, €fc. c, the alimenta¬ 
ry Canal, which is brown and flatted, and whofe Ex¬ 
tremity is in the Anus ; d, the Place where the Ca¬ 
nals join j e,e,e, the traniverfal Fibres j j, the Anus . 

« 

Fig. 3 and 4. a, the Worm’s Mouth; b , h, the firfl: 
alimentary Canal -,c,c, the latter alimentary Canal j d, 
the Place where thefe two Canals cohere; e,e,e, the 
tranfverfal Fibres; /,/, f, the white Veficles turgid 
with Lymph, with which all the inner Skin is thick 
befet %g, the Anu$\ h, the Vagna-, s, the OvlduH-, 
i, the Outlet of the Vagina , or the Viuha ; k, k, the 
Ovary fill’d with innumerable Eggs; /, /, the prepa¬ 
ring Velfels. 

Fig 5. The Eggs viewed though a Microfcope ; a, 
through the Microfcope, N°; 3 j h through the Mi¬ 
crofcope, N°* a. 

Fig. 6. A Male Worm; a, the Mouth of the Worm; 
h h, the whitilh alimentary Canals c,c, the wrinkled 
. Canal of the Aliments; d, the vermicular Procefs of 

the 
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the fpermatick Veffels *, e,e, a Branch of the fperma¬ 
tick Veffels along the Side of the Inteftin, compreifed 
by ° the tranfverfal Fibres, and infleded through its 
whole Extent in an uniform Manner the Wind*, 

ings and Turnings of the fpermatick Veffels $ g, g t 
the tranfverfal Fibres*, iy the cartilaginous Membrane 
furrounding the Anus , i, the fmall Slit in its Mid- 
die k, the very fine capillary Procefs j .m, w, the 
fmall Bladders covering the Skin. 

Fig. 7; A Male Worm inverted, and dife&ed a. 
bout the Anus, in Order to fee .with Eafe the 
Dud lying under the alimentary * Canal 5 a, the 
wrinkled alimentary Canal b, the whitifh Dud un¬ 
der the wrinkled Canal; e, the fpermatick Velfels. 

Fig. 8. a, the vermicular Procefs of the fpermatick. 
Veffels; by by the Branches of the fpermatick Vef¬ 
fels, freed from their Windings; c y c, the fame Branch¬ 
es differed. 


V. Some material ObferVations upon differing an 
Oftrich, made lately by Mr. Ranby, Surgeon 
to bis Majeflys Houft?old y and F. % S. 

A Bout five Years ago, I laid before the Society 
fome Obfervations made in an Oftrich diffeded, 
by Order of Sir Hans Shane , Bart, to which Ac¬ 
count I beg Leave to add two or three more Obferva¬ 
tions which efcapcd my Notice in my former Direc¬ 
tion. And Firfty the Eye, the Figure of which, when 
. " pp 1 # taken 
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taken outfofthe Orbit, I think particular, being almoft 
triangular, with forae litle Variation in.the Bony Scales, 
from that in Phil franf. N°- 386. The Contents of 
the Stomach were of fuch a Kind, that they were 
hardly capable (without very great Alteration ) of 
pafling the lower Orifice, which is very finall 

The Diameter of the Duodenum much fmaller than 
any of the Inteftincs, and free from are the J* 

mum and Bum, except the latter, which has a few 
Fakes, as it approaches near the Colon. The Colon 
was uneven, with very regular Cells: Thefe Cells 
were formed by fakes , which were on the fnfide,and 
tranfverfely fituated, each making more than half a 
Circle* 

The Parts in other Refpeds anfwer the Defcripti. 
on given by the feveral curious Gentlemen that have 
•diffe&ed this Animal 
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Vie A new iQnd of Hydrometer made- hy Mr. 
Clarke, and communicated 'to the Society by* 
J. T. Defaguliers, L. L. 2 ). F.^S. 

T HE Hydrometer, by fome called Areometer, 
is an Inftrument commonly made of Glafs,' as re- 
prefented by Figure i,-confining of a 
Stem A B, graduated by fmall Beads of 
Glafs of different Colours, ftuck on the 
Outlide, a larger Bail, B, quite empty 
as well as the Stem, and a fmall Ball, 
C, filled with Quickfilver before the 
End A, was hermetically fealed, in fuch . 
Manner as to make the Hydrometer 
fink in Rain Water as deep as m, the 
Middle of the Stem. Such an Inftru¬ 
ment does indeed Ihevv the different 
fpecifick Gravity of all Waters or Wines, 
by finking deeper in the lighter, and 
emerging more out of the heavier Li¬ 
quors j but as it is difficult to have the 
Stem exactly of the fame Bignefs ail 
the Way, and if it could be had, the 
fame Inftrument would not ferve for 
Water and Spirits, finking quite over Head in Spirits 
when made for Water, and emerging in Water with 
Part of the great Ball our, when made for Spirits. The 
Hydrometer has only been ufed to find whether any 
one Liquor is fpecifically heavier than another j but 
not to tell how much, which cannot be done with¬ 
out a*greatdeal of Trouble, even with a nice Inftru¬ 
ment. The Hydroftatical Balance has fupplied the 

Place 
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Place of the Hydrometer, and (hews the different fpe- 
citick Gravity of Fluids to a very great Exadnefs. 

‘But as that Balance cannot well be carried in the Pock¬ 
et, and much lefs managed and underftood by Perfons 
not ufed to Experiments, Mr. Clarke was refolved 
to perfed the Hydrometer for the Ufe of thofe that 
deal in Brandies and Spirits, that by the Ufe of the In- 
ffrument they may, by Infpcdion, and without Trou¬ 
ble, know whether a fpirituous Liquor be Proof, 
above Proof, or under Proof, and cxadly how much 
above or under: And this muft be of great Ufe to the 
Officers of the Cuftoms,who examine imported or ex- 
ported Liquors. 

After having made feveral 
A- fruitlefs Trials with Ivory, bc- 

caufe it imbibes fpirituous Li¬ 
quors, and thereby alters its 
Gravity, he at laft made a 
Copper Hydrometer, reprefented 
Fjg .2. nv by Fig. z, having a Brafs Wire of 

' about ilnch thick going through, 
and foldered into the hollow 
• Copper Ball, B b. The upper 
Ball of this Wire is filed flat on 
one Side, for the Stem of the- 
Hydrometer, with a Mark at w s 
to which it finks exadly in Proof 
Spirits. There are two other 
Marks, A and B, at Top and Bot¬ 
tom of the Stem, to mew whe¬ 
ther the Liquor be A above 
Proof (as when it fink 9 to A) or 
i & under Proof (as when it emer- 
' . ges 
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ges to B) when a BrafsWeighr, (itch as C, has been fcrew- 
ed on, to the Bottom a t c. There are a great many 
fuch Weights of different .Sizes, and marked to be 
fcrewed on, inftead of C, for Liquors that differ more 
than xo from Proof, fo as to ferve for the fpecifick Gra¬ 
vities in ail fuch Proportions as relate to the Mixture 
of fpirituous Liquors, in all the Variety made Ufe of 
in Trade. There are atfo other Balls for (hewing the 
fpecifick Gravities quite to common Water, which 
makes the Inftrument perfeft in its Kind. 


VII. An Account of an Aurora Borealis attend¬ 
ed with unujual Appearances, in a Letter from 
the Learned Mr. G. Cramer, 'Pro/. Math. 
Genev. to James Jurin, M. T>. and F. S. 

I Have been fo overcharged with Bufinefs fince I 
came here, that I had hardly Time enough to think 
of writing. 

Being now a little more at Leifure, I would not 
mifs the Occafion of an Aurora Borealis , which ap¬ 
peared here the 15th of Feb. N.S. accompanied with 
fome Circumftances rare enough to be worth your Con- 
fidcration. 

The Aurora it felf had nothing extraordinary ; it 
was a quiet one, that is, without any-fenfible Motion, 
except, perhaps, an alternative Increafe and Diminution 
of apparent Altitude. Whether it was for this Rea- 
fon, or becaufe the Light had its Edge imperceptibly. 
confounded with the Colour of Heaven', feveral Peo¬ 
ple judged of that Altitude feverally. There are forae 



( iSo ) 

that pretend to have feen it to the very Zenith: I was, 
not fo happy, and could not fee it higher than the Gir« 
die (/g) of Cephas, which was about 30 Deg, high. The 
greateft Part did fix it to the Polar Star, which is 
about 46 Deg. Its Bafe reached from the Head of 'Andro¬ 
meda and further, to the Shoulder (?)of Bootes, and 
further, and fo it did infill upon an Arch of 140 or 
150 Deg. of the Horizon. This Meafure was taken half 
an Hour after Eight. Its Middle declined from North 
to Welt about 1 5 Deg; The Light was Hill, and 
clear enough to read a Character no bigger than that 
of this Letter. The Bafe has feemed obfcure to fome 
People. 

But what was chiefly to be confidered, was a great 
Meridional Zone pretty like a Rainbow in its Figure, 
but broader. It was terminated by two parallel 
Arches. The fuperior infilled with one Side upon the 
true Point of Eaft, and with- the other upon the Point 
of South-well, or Weft-fouth-weft: Whence you fee 
its Middle declined about xyDeg.from Southto Eaft,and 
was diametrically oppofed to the Middle of the Aurora 
Borealis. Its Altitude did vary a little, but never 
reached higher than the Head of Orion, which was 
54Deg. high, and never was feen lower than a little un- 
der Procyon, which is an Altitude of 45 or 4 6 Deg. The 
inferior Arch was exactly parallel to the fuperior, and 
the Breadth of the Zone varied from 14 or 1 5 Deg. to 
18 or zo Deg. • 

The Colour of this Zone was Red, Scarlet, inclined 
to Purple, pretty lively and changeable by intervals. 
It was lefs vivid near the Horizon, and alfo to the 
Meridian, where it feemed now and then interrupted. 
Some Standers by did imagine two great Arches riling, 

one 
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one from the Eaft, the other from the South-eaft, and 
meeting together near the Meridian, but immediately 
afterwards t parting one with another, and drawing back, 
which they repeated very often. 

Under this Zone then was to be feen, but not con- 
flantly, one or two Arches lucid and interrupted, which 
comprehended with the Horizon a daik Segment ve¬ 
ry like a Mift. 

The Phenomenon did laft till Four o’ Clock in the 
Morning. The Weather was calm, ferene, and cold, 
the Barometer very high $ no Cloud in the Heaven. . 

It was remarkable, and I think extraordinary, that 
this Aurora conliderably darkened the Light of thofe 
Stars which were feen through it; and that was much 
more true of the red meridional Zone, which dyed 
yith its reddifh Colour the Stars that appeared be- 
hind. When that Zone was the higheft, it covered 
Jupiter ; and forae Gentlemen, which at that Time 
had not yet remarked the Aurora , looking at Jupiter 
through a Telefcope, affirm they could hardly fee if, 
but that it it feemed as intercepted by fome dark Cloud j 
and indeed it looked at that Time as if it had been 
feen through a red Glafs. 

This Obfervation confirms what is moreover very 
probable, that this Zone was produced by the Light of 
the oppofite Aurora , either by Reflexion or Reffadion. 
But the Manner of its Produdion feems difficult to 
be accounted for. There may be fupppfed Icy Parti¬ 
cles fwimming in the Air, and of fuch Figure as to 
exhibit a great Zone, by the Reflexion and Refradion 
of the Light of the Aurora , almofi: in the fame Man¬ 
ner as the Drops of Rain produce the Appearance of 
the Rainbow. But this being mecr Conjedure, I ffiall 
pafs it over. Q_q . The 
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The Aurora and Zone feeraed a great deal nearer 
one another in the Horizon than in the Top. If we could 
fuppofe this Difference to be entirely Optick, and thefe 
two Circles really Parallels, that would be enough to 
compute the Diftance of the Phenomenon from the 
Earth. But the Suppofition, though it feemed, at firft, 
pretty allowable, is by no means to be admitted \ for 
it would follow, that'the Phajnomenon was at leaft di- 
llant from us one twenty-fourth Part of the Diameter 
of the Earth, which is too great an Altitude to be 
believed. 

• I have fecn lately another Phenomenon of a quite 
different Kind. A Friend of mine having caufed fame 
Pipes of Afh-tree Wood (that brought Water to his 
Fountain during at leaft twelve Years) to be taken out 
of the Earth, they were left in a Yard not paved, where 
they rotted altnoft entirely : But in. their room 
there did fhoot forth from the Earth, a little Foreft of 
Afh-trees. They are now in a flourifhingWay,and about 
3 or 4 Foot high. It is remarkable, that more than 
fifty young Trees are fprung up exaftly where the Pipes 
had been laid, and no where elfe in the Yard. 
There is ho Afh-tree there about, nor perhaps at a very 
great Diftance, the Yard being in the Town. 

I am, with great Efteem and Refped, 

Geneva, Tebi\ the zothj 

73 * Tour mojl humble, 

and mojl obliged Servant, 


G. Cramer. 

VIII. An 



VIII. An Account of a Spirkus Vini i£tkereus, 
together with federal Experiments tried therewith 
<By f)r. Frobenius, F. % S. 

j. np FI E iEther of Plants appears to be almoft de- 
JL ftitute of all grofs Air, from placing it under 
the Receiver of the Air-pump; for exhauft the Air ever 
fo accurately, this /Etherial Liquor remains unmoved, 
nor does it emit any Air-bubbles which immediately 
arife in other Liquors, and according as their Quan¬ 
tity of intrinfick Air is greater, fo much the fooner 
are fuch Liquors put into Agitation, and emit alfo more 
Froth, and more vehement Ebullitions in Proportion to 
Vifcidity. 

Hence it follows, that this iEther may be preferved 
beft (becaufe without any Diminution) under the Re¬ 
ceiver in Facuo, whereas on the contrary, expofed to 
the open Air, its Parts foon evaporate, and its whole 
Bulk, but not compreffed by the Air, vanifties. (fhts 
Experiment fail'd remarkably.) 

II. A little of it poured on the Surface of the Hand, 
affeds it with a Senfe of Cold equal to that from the 
Contad of Snow, and blow upon it but once or twice 
with your Mouth, immediately your Hand becomes 
dry. Beware however of approaching a lighted Can¬ 
dle with your Hand thus wet, left it take Fire and' 
burn you. ( Succeeded .) 

III. It caufcs fuch a Stridor and Hiding, poured upon 
hot Water, as is frequently occasioned by a Piece of 
hot Iron thrown into it. Take a Lump of Sugar, 
imbibe fome of this jEthereal Liquor, and put it into 

Qq z aVdfcl 
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a Veffei full of hot Water, the Sugar will indeed fink 
to the Bottom, but the /Ethereal Liquor rulhing vio. 
lently forth, excites a great Ebullition in the Water. 
Moreover, if one Spoonful of this /Ethei be poured in¬ 
to a Copper-Pot-full of boiling Water, without any 
Sugaf in it, and approach immediately with a Candle 
orlighted Paper, inllantly there blues forth from 
the Water very great Lightning. The Handle of a 
Spoon, as well as the Tongs for holding and applying 
the lighted Paper, mull be of a proper Length, 
that the Effufion of the /Ethcrial Liquor upon the 
hot or boiling Water, and the Application of the light¬ 
ed' Candle or Paper may be performed at the fame 
Time j otherwife the /Ether is immediately diflipated, 
without any fuch Effed. “ There is therefore Need of 
« an Affiftant, or of both Hands, and alfo of a Room 
« where Entrance may readily be given to frclh 
“ Air, proportionable to the Magnitude of the Flalh 
«« of Lightning which fo rarities the Air as to endan- 
** ger the Stoppage of Refpiration. {Succeeded.) 

IV. Hence it appears, that this iEther is both Fire 
and a very fluid Water, but fo volatile as it foon eva¬ 
porates, and that it is the pureft Fire; infomuclt, as if 
kindled in a thoufand Times the Quantity of cold Wal¬ 
ter, it burns inextinguifhably. Wherefore, if you take 
an earthen Velfel of any Magnitude, whofe Mouth 
or Orifice may be one or two Yards wide, but the 
inferior Latitude of the VefTel may contain 600, or 
6000 Gallons of Water, the Experiment will be the 
fame, pour on the Top but one Ounce, or a finall 
Vial full of this /Ether, and apply to it a lighted 
Wax-candle, it takes Fire immediately, burns placid¬ 
ly, and is To far from being extinguilhed by the 

mod 



( 285 ) 

moft profufe Supereffufion of common Water, that 
it much encreafes the Vehemence of the Flame, and 
lafts till the fubtil Parts of the ./Ether are confu- 
raed and ventilated by the Flame. This Experiment 
fliould be made in a large and lofty Room, not in 
■ Danger of taking Fiie. (Not Jhewed.) _ 

V. The Senfe of Touch does not manifeft the leaft 
Oilinefs or Fatnefs in this ./Ethereal Liquor, notwith- 
ftanding that it is the true, natural, and only Diffol- 
vent, or Menftruum of all Fat, Oil, Roftn and Gum 
whatfoever: By means whereof all Sorts of Fat, and 
every Kind of Fire or Flame is extricated by a fpee- 
dy, fafe, and pleafant Operation, On thefe Accounts 
it is that this /Ethereal.Liquor will not unite with any 
Kinds of Salts whatfoever, but all Sorts of Oils, 
Pitch, Turpentine, Opobalfams, Camphire, Wax, Atn- 
bergreafe, Sperma Cete, Maffick, Musk, Copal, and the 
like, it diffolves moft readily, and with the greateft Eafe 
extrafts their beft Effences. 

VI. And indeed a wonderful Harmony is obferva- 

ble betwixt Gold and this /Ether, even greater than 
between Gold and vRegia ; infomuch as from hence 
Gold appears to approach nearer to the Nature of Oils 
than of Earths, as (hall be proved when we treat in 
their proper Place of the three harmonious Menftrua 
which we have difcovere'd, vix. The corrofiye one 
for the Devoration or Diffolution of Earths, Minerals, 
and Metals 5 the aqueous one for the Diffolution of 
all Kinds of Salts ^ and laftly, the- /Ethereal Liquor, 
or Oleus Menjlmm. If a Piece of Gold be diffolv- 
ed in the beft Aq. Regia , and upon the Solution 
Cold, be poured half an Ounce, or what Quantity 
you pleafe of the /Ethereal Liquor, fhake the Glafs 
' care- 
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carefully, and all the Gold will pafs into the ./Ethere¬ 
al Liquor, and the robbed of all its Gold, 

will prefently depofitethe Copper at the Bottom of the 
Veffel as a white Powder, which turning of a green 
Colour, contains the Portion of Copper wherewith 
the Gold was adulterated. The yEther will fwim like 
Oil on the Surface of the corrofive Waters. The Ex¬ 
periment deferves the utmoft Attention; for here the 
heavieft of all Bodies, Gold, is attrafted by this 
very light iEther, or (whereas the Air, which with 
a common Force preffes alike all Bodies, is here ex¬ 
cluded, and the ./Ether it felf encoinpalfes and touches 
the Surface of the Water) the Gold, by the Force of 
its Gravity, as by an Impullc, would defeend from 
thence j or laftly, this Phenomenon is owing to a 
certain Harmony and. Similitude of both of them. 
(Succeeded) 

VII. yEther then is certainly the moft noble, effica¬ 
cious and ufeful Instrument in all Chymiftry and Phar¬ 
macy, Ubi enhn ignis potentials , ibi aBiiali non 
opus eji , inafmuch as Effcnces and effential Oils 
are extracted by it immediately, without fo much 
as the Mediation of Fire, from Woods, Barks, Roots, 
Herbs, Flowers, Berries, Seeds, &c. from Animals, 
and - their Parts too. Thus from Caftor, by a certain 
ManuMion, may be prepared an Oil fweeter than that 
of Cinnamon, and aifo the true Oil of Saffron, of 
wonderful Efficacy; and all by this particular Enchy- 
rafis, without the Help of Fire or Diftillation. For 
an Example of our Method, take Mint, Sage, or Orange- 
peels, Cinnamon, &Y. or all thefe together, cut and 
bottle them, pour upon them a Spoonful or 
two of the .Ethereal Liquor, and after it has flood 

an 
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an Hour in a cold Place, fill up the Bottle with cold 
Water, and you (hall fee the effential Oil, fwitnming 
upon the Water pour’d upon them, eafily feparable by 
the Funnel, or Infirumenkm Tritoriuw. Of this ef¬ 
fential Oil, one Drop only upon a Lump of Sugar, 
manifefts to the Tafte, &c. the medical Virtues of the 
Plant, exquifitely drawn out, comprehended in this 
Effence, defcrvedly named COS, as containing the 
Colour, Odour,and Sapor or Tafte of the Plant or Plants. 
In like manner the effentiil Oils of Exoticks are eafily 
prepared. ( Succeeded .) But it is not a true effential 
Oil, but an exceffive ftrong Tindure, which you may 
call the Effence. 

VIII. Of the like Ufe it is in the Animal Kingdom, 
where it produces an effential Oil of Phofphorus , as 
likewife in the mineral Kingdom, though not fo 
immediately, becaufe the Refolution of Earths muff 
precede. Moreover, it is eafily proved that the fame 
Liquor extrads the pureft Gold, or every Part of the 
golden Syftem from any, or all the bafer Mine¬ 
rals, and that this Gold thus extricated, is by this one 
Operation better and fooner purified than by Fufion 
of Minerals with Antimony. 

IX. This our Water is neither corrofive nor join’d 
with apparent Corrofives: Wherefore fill as many Bot¬ 
tles with /Ethereal Water as there are Sorts of Salts, 
and into the firft,Drop by Drop diftill Oil of Vitriol; 
put into the Second Spirit of Sea-falt, into the Third 
Spirit of Nitre, or of Alum, or of Sal Armoniack 
prepared with Water, or the Lixivium of Tartar, or 
redified Wine-vinegar, all the Salts immediately fink 
to the Bottom :Befides, it is the lighted: of all Liquors; 
for fill any Veffel with twenty Ounces of Oil of Vi- 
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triol, the fame emptied, will contain but fevcn Oun¬ 
ces of Either. It is the very Ens, or Being moft pure of 
Flame; wherefore neither Soot nor Aihes arc ever 
found upon its Deflagration. {Succeeded.) 

f/msfai Dr. Frobcnius; but to male Ih'ts Paper 
wofo tban a meet Harangue^ it is abJointcly neief 
fary to fubjoin two Pm a graphs out of a Pape; 
of that excellent Chymijl Mr. Godfrey, (/>.l'ro- 
beniusV Fellow Labourer) m thefe Experiments 
aphuh he delivered in when this /Ether was made 
publick before vs. 

19th, 1729-30. That this Liquor Kthereus, 
w is formerly very much efteemed and enquired into, 

»< doth clearly appear by an Experiment l made for- 
«. merly for my worthy Mailer, Efqj Boyle , 
« by the Means of a metallick Solution, namely, by 
the Solution of crude Mercury united with the 
« Phhgiflon Vint , or other Vegetables, and this 
« /Ether" Twain on Top of the Solution which I fepara- 
« te d per frit or mm. Note , This is what I have 
« done formerly in Efqj Boyle’ s Laboratory, and Sir 
<e jfaac Newton was very well acquainted with it 
« too • which by reafon of Shortnefs of Life was not 
« brought to a full End, to do it fo readily in Quanti- 
« ty. But when Dr. Frobenhs , by Experiments on 
« this in my Laboratory, did produce it in greater 
« Quantity, he wanted to fee how far Sir Jjfaac 
a Newton had gone on with it in his Book. There 
« we faw that great Man’s Application in Fol. 330, 
“ that he had done it mm 01 Vitu & Sp. Via. 


Phis 
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Phis of Sir Ifaac Newton, is the Vini JEthereus, 
only there is a Difference in the Procefs : The Lu 
quor iEthereus is made with equal Parts in Mea - 
Jfure , not Weight. The upper yellow Liquor is fe* 
parated from the inardent fulphureous per tri- 
torium. The inferior Liquor is thrown away } 
and the fuperior yellow is put into a Retort 
to he dtft tiled with the mojl gentle Heat‘d and 
the Extraction of the AEthereal Liquid continued 
fo far until the fuperior Hemifphere feels coif 
and the Retort being clapped in the Hand , there 
is found in the Receiver a Vino-fulphureous Gaf. 
Very AEthereal. Let the Sulphur he precipitated 
by adding an Alkali, and gently throwing it m 
till all Ebullition ceafes t and the Liquor will not 
farther frike it felf againf the Hand , hut will 
frangely at trad it. Then the Alkali will go to 
the Bottom of it/elf, or precipitate it felf in the 
common Water. 


POSTSCRIPT. 

I Have purpofely omitted giving the Receipt en¬ 
tire , which Mr. Godfrey has done in the next 
Paragraph •, as alfo Dr. Frobenius in his Paper , 
hecaufe thofe who would read this Pranfadion may 
refer to the Learned Author for it. And as for 
others who may chance to caf their Eye upon 
this Paper , they will know where to have enough 
of it , by reading Mr. Godfrey’.? laft Paragraph . 
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|X. An Account of the Hermaphrodite Lobfter 
presented to the Royal Society on Thurfday 
May the yth ., by Mr. Fiflier of Newgate- 
Market, examined and differed, purfuant to an 
Order of the Society. <By F. Nicholls, M. 2>. 
tPred. Anat. Oxon. F. 5. 

T H E World lias frequently been amufed with 
Appearances proper to both the Sexes, in Perfons 
who have from thence termed thcmfelves Hermaphro¬ 
dites : But fuch of them as have paffed a more Arid 
Examination, have proved, that thofe Appearances 
were either morbid Cafes, or preternatural Formati¬ 
ons of the Parts proper only to one Sex. Thus an elonga¬ 
ted Clitoris has paffed for a Penis, and Jeatowatous 
(or other ) Tumors of the labia pudendi have been 
thought fejicles , while the fubjacent Vagina has been 
the only Proof of the Exigence of the Parts proper 
to both Sexes in the fame Subjed. So that at prefent 
the Exigence of preternatural Hermaphrodites feems 
univerfilly denied. Nor is it eafy to conceive, how an 
Hermaphrodite can be formed in a Species whereof each 
Sex has the Parts fubfervient to Generation, Angle and 
neceffarily Atuated in the fame Parts of the Body^ at 
leaft without either a very remarkable Mal-formati- 
on of the Body in general, or fo perverted a Situation 
ojf thofe Parts, as mu ft very much impair their Ufes. 

But in thofe Animals whofe Parts of Generation arc 
double and independant on each other, as the Lobfter, 
Crab, and many Birds, the Parts proper to both Sexes 
may poflibly be formed in the fame Subjed without 
Prejudice to their Ufes : But in that Cafe the feveral 
Parts can be'but Angle j and confequently, the Subjed 

2. fo 
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fo formed cannot be termed perfect as to Its Species, 
in regard to either Sex,,though it may be perfectly of 
both Sexes fo far as regards Generation. 

Under this Idea of an Hermaphrodite , I may ven¬ 
ture to fay, the Lobfter referred to my Examination 
is truly one; -and, if fplit from Head to Tail, is Female 
on the right Side, and Male on the left Side. 

In Order to illuftrate this, I fhall give a fhort Ac¬ 
count of the Structure of the male and female Lob¬ 
fter, fo far as relates to the Difference between the two 
Sexes, and then.proceed to (hew in what Manner 
they were combined in the Subject before you. 

It has already been obferved that the Lobfter, both 
male and female, has all the Parts of Generation double, 
except that the female has one Paffage only, through 
which it is probable the Ova are emitted out of the 
Trunk, in Order to be affixed to the fmall Appendages 
under the Tail. 

The Penis of the male Lobfter arifes from the Te- 
fticle, and is no more than a (Sontinuation of the Vas 
deferens j it is reflected and retored once, after which 
it grows thicker, as to its Subftance (probably^ form¬ 
ing a corpus cavernofum ) and terminates, not in the 
laft Leg but one, as Willis , in his Treatife de Animd 
Brut or nm has obferved, but at a fmall perforated Tu¬ 
bercle in the firft Bone of the laft Leg. See Fig. 
the i/,AA, the two Penes. 

Between the two laft Legs and the two Legs above 
them are two Proceffes, which, from their refembling 
the Nymph# of Women, I (hall term Nymph#for in 
Proceffes. Thefe Proceffes are covered with Hair, 
and unite at their Bafes without leaving any Paffage. 
Fig. the t/, BB, the two Nymph#form Proceffes* 
Below the two laft Legs, towards the Tail, are two 
Appendages, which, from their Similitude, I fhall 

Rr i term 
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term the fyliform Appendages. Thefein the Male are 
thick, hard, and void of Hair. Fig. the i/, C C, 
the two fyliform Appendages. 

The Tail is continued from the Trunk in a gra¬ 
dual Decreafe of its Dimenfion, and is covered by 
Plates, which extend themfelves but li‘tlc below the 
Subftance of the Tail, and terminate in acute Angles, 
without any Ways diverging. Fig. the if, DD, 
the ‘terminations of the Plates. 

It is to be obferved,that foraetimes thcfe Plates are edg¬ 
ed with fhort and thin Hair,and fometimes have noHair. 

The Female on the other Hand, in the Place of the 
Tefticle has an Ovary, which, like the Tcfticie, ex¬ 
tends itfelf from the Stomach to near one half of the 
Tail. From the Middle of the Ovary a Dud defccnds to 
the Tegs, which opens at a round Hole edged with 
Flan in the firft Bone of the laft Leg but two: This is 
the Uterus. Fig. the zd, A A, the Entrance into 
the two Vagin*. 

The two Proceifes, which I have termed Nymphtc~ 
form , in the Female make a more obtufe Angle at the 
‘Union of their Bafes; are lefs hairy, and leave a Paf- 
fage, through which it is probable the Ova are emit¬ 
ted,*to be affixed to the Appendages under the Tail. 
Fig. the zd, B B, the two Nymph a form Proce£cs- t 
D, the Faff age for the Ova. . 

The two ftyliform Appendages m the Female are 
foft, thin, and edged with long Hair. Fig. the zd, 
C C, the two fyliform Appendages. 

The Plates covering the Tail arc extended much 
farther under the Tail than in the Males, befide 
which they diverge, -in order to leave a greater Space 
for containing the Ova-, for die better Defence of which 
they terminate bro id, and are edged with thick and 
long Hair. Fig. the 2 d, F F, the term mat tom of 
the Plates covering the fail. In 
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In the Hermaphrodite Loljter I found all thefe 
Parts proper to both Sexes regularly difpofed, but in 
fuch Manner that the Parts proper to the Female were 
to be found only on the right Side, and the Parts pro¬ 
per tothe Male only on the left Side. 

In the antepenultimate Leg the os uteri was very 
obvious on the right Side, as in the Females, but had 
not the leaft Mark of any fuch Paffage in the fame Leg 
on the left Side. Fig. the 3 d, A, the os uteri only 
on the right Side. _ _ ■ 

The Nymphaform Procefs on the right Side made 
an obtufe Angle at its Infertion into the Body, and was 
foft and perforated as in the Females, while the corre- 
fponding Procefs made a lefs Angle, was more hairy 
and rigid at its Bafis, as in the Male. Fig. the 3 d, B, 
the right Nymph fform Procefs j C, the left Procefs . 

The fylifonn Procefs on the right Side was foft, 
flat, and edged with Hair, as in the Female ; but on the 
left Side it was ftiff, hard, and void of Hair. Fig; 
the $d,D,t he right fyliform Procefs as in theFemale 5 
E, the left fyliforni Procefs, as in the Male. 

In the laft Leg on the left Side the perforated Tu¬ 
bercle for the Paffage of the Penis ( as in the Male ) 
was very confpicuous,but without the leaft Appearance 
of fuch Tubercle in the correfponding Leg on the right 
Side. Fig the 3d, ( H ) the perforated ‘tubercle for 
the PajJ'age of the Penis, 

The Plates covering the Tail were extended on the 
right Side confiderabiy below the Subftance of the 
Tail, and were edged with thick and long Hair, and 
terminated broad, as in Females. Fig. the. 3d, F, the 
termination of the Plates covering the f ail. 

On the left Side, thefe Plates were much lefs exten¬ 
ded below the Tail 5 were almoft totally void of Hair, 
and terminated in acute Angles. Fig. the 3d, ( G ) 

the. 
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the termination of the Plates covering the fail on 
the left Side. 

Thefe Plates diverged likewife on the right Side, as 
in the Females, but not on the left Side, as in the Males. 
Fig. the 4th , A, the diverging of the Plates on the 
right Side, l\ the Plates no /Pays diverging. 

Upon removing Part of the great Shell, 1 found the 
internal Parts of Generation in both Sexes exaril7 
correfponding to thofe externally deferibed. 

In the right Side adjacent to the Heart, the Qviduft 
was regularly difpofed, it was full of Ova, and fent 
off its Ovid it/l or Uterus , to the antepenultimate Leg. 
Fig. the 4th, F, the Ovary; G, the Oviduri or Ute¬ 
rus leading to the antepenultimate Leg. 

In the left Side the Tefticle was rightly difpofed as 
to its Form, Subftance, and Situation j Part of which 
l was obliged to remove, in Order to fhew the Penis, 
which terminated as in all Males, at the Tubercle in the 
firft Joint of the la ft Leg. Fig. the 4 th, E, the Penis - 
1 , Part of the fejiicle unremoved. 

I had 1 'otne Thoughts of removing fo much of the 
great Shell as was neceffary to (hew the Courfe and 
Terminations of the Uterus and Penis, at their proper 
Orifices. But confidcring that by that Means the Tail 
would too eafily feparate from the Trunk, and the Ap¬ 
pearances of the other Marks-be rendered lefs obvious; 
I chofe only to lay them open at the Back, believing 
that to be fufficiently fatisfadory to thofe who under- 
ftand the Struriurc of that Animal, I have fteeped it 
in three different Spirits, and carefully difpofed it in a 
Glafs, which I have flopped in the bell Manner I ran, 
that it may remain in the Repofitory, as an undeniable 
Proof of fo remarkable a Fad. 


FINIS. 
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I. 'Magnctical ObferVations and Experiments j by 
Servingtoii Savery, Effo of Shilfton. 

P R R C O <3 N I f J. 

I, npH AT which 1 call the Magnctical Line, is 

J_ the Pofttion of a Dipping-Needle when it 
ceafeth from ofcillating, and is at Reft in the magneti- 
c;d Meridian of the Place. 

II. By the Word Magnet (unlefs diftinguilhed) I 
would be underftood to mean not a Loadftone only, 
but either that, or Iron or Steel, when they have per¬ 
manent Polarity, or any thing elfe (if to be found) 
which has a fcnfible magnctical or polar Attraction. 

III . Of the magnctical Needle, 1 always call that 
the North End which (if hung horizontally) natu¬ 
rally turns to the North, and that the South End 
which turns to the South: But when I ufc the Words 
Pole of a Needle, I call that the North Pole thereof 
which turns to the South, and that the South Pole 
of it which turns to the North. 

IV. Of Touched Iron or Steel (or of Untouched, 
fo long as it remains in a Pofture which gives it Pola¬ 
rity) as well as of the Loadftone itfelf, I call that the 
North Pole which attracts the North End (i, e,) the 
South Pole of the Needle, and that the South Pole 
which attracts the South End, or North Pole of the 
Needle: Or in other Words, I call that the North 
Pole, in all Sorts of Magnets, which is endued with 
the fame kind of Vertue which the North Pole of 
the Earth hath, and confequently is repelled thereby: 
E contra , Sec, 

S s V. I 
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V. I prepared Nails of fevcralSizes, from the fmall- 
eft Sort of Bellows-Nails to the hrgeit Sort of Rafter- 
Nails, one or two of each Son, or more of the fmallcr: 
I held each of than perpendic ilarly with its Point up¬ 
wards, and placing thereon the plan Side of a File 
horizontally, I filed off a little from the Point thereof 
(more or lefs according to the Size of the Nail, per¬ 
haps about the Thicknefs of a Six-pence from a Six¬ 
penny one). Then on a plain Hone, held horizontally, 
I placed the Nail upright, with its Point downward, 
and fo rubbed off the Strokes of the File. Then I 
rubbed it a little on a Piece of Leather. Note, The 
truer this little narrow Plain is, and more exactly per¬ 
pendicular to the Nail’s Axle, the better. 

VI. I prepared Iron Bars of different Lengths after 
the following Manner : I made each End in the Shape 
of the lower Fruftum of a Pyramid, cut tranfverfe foits 
Axis about the Middle, or a little higher up. Then 
I filed the Ends of the Bar as plain and perpendicular 
to its Axis as I could, and poliflied them with a Hone, 

as I did the Nails. See the Figure. 


VII. One of the Needles I ufed untouched, for try¬ 
ing Experiments, was made thus: I took fome Iron 
Wire, about the Size of a fmall Knitting-Needle, and 
in Length abouttwo Inches and a half. With a Ham¬ 
mer I made it juft flat enough in the Middle, to be able 
to fix the Point of a Punch pointed, to as true a Cone 
as I could j its S'dcs (as 1 guefi) made an Angff with 
each other at the Vertex of about 45 Gr. or more j in 
the Middle of the Wire I punched a Hole at icaft 

half 
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half W ly through the Thfiknefs thereof, anti wrought 
the Hole with ,1 Drill (pointed like the Punch) tint it" 
might be truly round, and clc mfed off the Afperity 
which the Punch and Drill h id laifed roun \ the Hoff 
Jell it fhould injure the Top of the Pin when it was 
pi icing thereon. Then I bended it in this Form, 

—/ 1TN-— 

taking Care to bend it the right Way, that the Hole 
might be on the under Side. Then I marked one End, 
by flatting it a little with a Hammer, that it might 
be known from the other. Then placing it on a fharp 
Pin, to find which End was heavieft, I made both alike 
in Weight, and deprived it of all fixed Magnctiftn. 
Then l brought it again to as true a Poife as I could, 
by rubbing the heavieft End on a Whetftone, anti 
not a File, which might give it Magnelifm again. I 
fitted a Pin for it of brafs Wire, full fo final 1 as the 
middle Strings of a Spinnet, making the Point very 
meagre and round as well as fharp, and obferved it 
frequently with a Lens of two Inches Focus ; and if it 
appeared flat, I mended it on a Hone, and took great 
Care in putting on the Needle, not to hurt the tender 
Point of the Pin. I put a Gifts over it, to keep off all 
manner of fanning by the Air, the leaft Degree where¬ 
of did fpoil the Experiments, 

VIII. A fecond Needle, which I thought better 
than the former, I made thus; In the middle of fu<Sh 
a Piece of Wire as the former was made of, I wrought 
a Hole through it as perpendicular as I could to its 
Axis, or Length, and fo fmall as any of thofe which are 
drilled through the Pillars of a Watch, if not finall- 

S s i er. 
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ler. And having bended the Wirein tins Form, 



I marked one End thereof, and drove into the Hole 
a fmall brafs Pin fitted to it, which was very round 
and (harp at the Point, which retted on a deep Plano- 
Concave Lens of Glafs well polifhed. (See the Fi¬ 
gure.) I fitted a Box for it with a Glafs over k j 
which Glafs was fattened with a Ring of brafs Wire, 
as the Glafles of Telefcopes are; which Ring kept out 
Air, otherwife had been needlefs. The Glafs Concave 
was fixed in the great End of a thin Brafs Ferule (like 
that off a Staff) juft fit for it, and the fmall End of 
the Ferule was fixed in a Hole made for it in the Mid¬ 
dle of the Bottom of the Box : I alfo put a Ring of 
thin Brafs on the Top of the Lens, not only to keep 
it in fteady, but to prevent the Pin from going in be¬ 
twixt the Lens and the Ferule, which fpoilsits Point. 
Doubtlefs a Concave of Diamond is much better, 
Whenfoever I ufed one of either Sort of thefc Nee¬ 
dles (efpecially for fuch Experiments as required it to 
be perfeftly void of fixed Polarity) I was obliged to 
keep it in a Motion either librating up and down like 
the Beam of a Pair of Scales, or trembling (which is 
a fhort pendulous Ofcillation from Side to Side) orelfc 
both librating and trembling at the fame Time; which 
faid two Motions being at right Angles with each other, 
are not inconfiftent; And if the Needle is truly poifed, 
the horizontal Verticity is neither obftruded nor ac¬ 
celerated by the Librations, becaufe they are at right 
Angles thererewith, nor by the Tremblings, becaufe the 
two Ends perfectly balance one another in contrary Mo¬ 
tion^ 
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tion. The Service they do, is to abate that Friition 
on the Pin’i) Point, which retards the horizontal Ver- 
ticity ; for when the Fridion is divided between the 
horizontal Veracity, and the Librations or Tremblings 
(either of the two latter rolling on the Pin more fpee- 
diiy) the fir greater Part of the Fridion is fpcat on 
the Librations, or Tremblings and confequently there 
is bat little left to retard the horizontal Verticity. I 
take fuch a Needle to be far better for my Purpofe 
than the common ones, which have a heavy Socket 
of Brafs, or Steel, in the Middle, ufeful only to render 
them portable, but very detrimental in nice Experi¬ 
ments j becaufe the Weight of the Socket not only 
blunts the Pin fooner, but alfo encreafeth the Fridion, 
though the fame Acutenefs of the Pin fhould be fup- 
pofed to continue. To renew the Tremblings when 
they began to abate, I rarely jogged the Box on the 
Tabic, ror fear of giving it (and the Needle within it) 
a circular Motion, which obftruds the Delign: But { 
found it bed to do it, by jogging the Table gently. 
When I had Occafion to turn the Needle to any other 
Point of the Compafs, I elevated that Part of the Box 
which was under one End, until it reded on the Bot¬ 
tom, and in that Pofture could turn it as I would j 
but before I could let down the Box again to an hori¬ 
zontal Pofition, was forced to wait till the Needle 
was very dill, and to let down the elevated Side eafily,, 
and with a dired Motion j otherwife the Needle, as 
foon as both its Ends were free, would hare more or 
lefa of an horizontal Motion. 
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Mojl of the known Properties of nil Sorts of hfaiy 
nets which have been dif covered by the Objh va¬ 
rious and Experiments of fever al Per/ons, inclu¬ 
ding one or two of my own, are the following. 

I. That the Load drone, by an invifible Force 
which differs from that of Gravitation, and alfo 
of Eledricity, draws unto itfelf Loadftone, Iron, and 
Steel; and with the fame Kind of Force, or Power, 
does not (at leaft very fenfibly) attraft any other Body 
whatfoever. 

II. That the Loadftone attra&s Loadftone, Iron and 
Steel with a polar Attraction; and that whatfoever At¬ 
traction is not polar, is not magnetical. 

III. That the two oppofite Parts of a Loadftone 
attract tnoft vigotoufly, and are called the Poles thereof. 
The Middle between its two Poles doth not attract at 
all, and may be called its ftiquinoCtial; and from either 
Pole to the Middle, the attracting Force docs gradually 
abate. 

IV. That in the fame, and every Loadftone, the 
one of its Poles is in Vcrtue (or rather in Direction) 
contrary to the other, and therefore they need to be 
diftinguilhed from each other ; which is done by ad¬ 
ding North or South. The North-Pole of one Load¬ 
ftone will not attract, but repel the North Pole of ano¬ 
ther, though they are pofTelFed of fimilar directive 
Vertue ; neither will the South Poles of any two 
Loadftones attract, but mutually repel one another; 
But the North Pole of one Loadftone, and the South 
Pole of any other, do mutually attraft each other; 
and though their directive Vertue is contrary, yet the 
unknown Caufe of their Attraction and Repulfioo feems 
■ 4 tP be the fame. 


V. That 
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V. That there is no Difference (at lead I could ne« 
ver find it) between the Force or Strength of Attrac¬ 
tion and that of Repulfion in the fame Pole of any 
Loaditonc or Maggot, unlefs when a fmall one ap¬ 
proaches fa near to a large one, as to have its Polarity 
more or lefs diminiflied thereby. ^ 

The preceding Properties convince me, that there is 
no fuch thing in Nature as magnctical Attradion with¬ 
out Polarity, which is condituted of Attradion and 
Repulfion ; and thefe two Powers being always equally 
ftrong in the fame Pole of every Magnet, I take it to 
be a plain Contradictor), to fay this or that Load- 
done has a ftrong Attradion, but a weak Polarity 
or Diredion; 

VI. That no interpofed Body whatfoever (unlefs it 
is magnctical) though the mod folid in Nature, was 
ever known in the lead to impede or divert any of the 
Effcds of a Magnet j but it is always found to attrad 
magnctical Bodies full fo powerfully at the fame Di- 
ftancc, as if nothing at all was between. 

VII. That every Frudum of a Load done is an en¬ 
tire orperfed Loaddonc,having in itfclf both Poles as 
the whole Stone had ; and that the Poles in each Fru- 
dum have their Diredion (as near as the Figure of it 
will admit) in the dime parallel Line wherein they 
were direded both in it and the whole Stone, before it 
was feparated therefrom: For the Polarity of ever^. 
Fragment is ufuaiiy, if not always (before they are 
feparated) parallel to that of the whole Stone, and 
confcqucntly to that of each other: And if ever it is 
fotyid otherwife, 1 cannot but think that Loadftone 
wants of Pcrfedion, 
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S^et NS nr> i/, be a Loadftonc in the Form 
■of an oblong right-angled Parallclopipcdon, whole 
Polarity is Length-ways, N being its North Pole, c, 
the pricked Line, its Equinoctial (or Middle betwixt its 
Poles) where it has no Attraction, and a its South 
Pole. Let it be biifeded at c t tranfvcrfe to its Pola¬ 
rity, or Length. Each of its Frufta (reprefented 
Fig. 2.) when they are placed too remote to ad on 
each other) will infallibly be poffeftcd of both Poles 
(with its Equinoctial in its Middle) as the_ whole 
Stone was before its Biffedion: And though originally 
the one Fruftum N 2 was all over a North Pole, and 
the other , a all over a South Pole, while they ad¬ 
hered to one another, yet now they are divided, and 
placed beyond the Reach of each other’s Vertufe, one 
half of the Fruftum N S from the Place of its quon¬ 
dam Contad 2, to its Middle d, does inftantly become 
a South Pole, and attrad ftrongly at the Place of Con* 
tad aforefaid, which Attradion is gradually lefs and 
lefs until it is abated to nothing at e. So alfo one 
. half of the Fruftum ? <r, from the Place of its for¬ 
mer Contad v to its Middle or Equinodial e, inftantly 
becomes a North Pole (gradually abating in Strength 
from k to ej though the whole Fruftum, before its 
Separation • from the other, was a South Iraki The 
Polarity being alfo direded the fame Way in each 
Fruftum that it was in it (and the wMe Stone) be- 
>v, * fore 
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fore the Biffe&ion. The Cafe alfo would have been 
the fame, if the Stone had been divided unequally at 
x, or elfewhere tranfverfe to its Polarity, Fig. i/, 
and of each Fruftum, one half would have been a 
North Pole, and the other half a South one, with its 
Equinodial in the Middle as before. The whole Stone 
will lift a larger Iron than either Fruftum; but both 
Frufta, while out of the Reach of one another’s Ver- 
tue, will each of them lift his Iron, both of which 
Irons will be heavier than what the whole Stone 
could lift before it was divided. If the faid Frufta 
are again joined* clofe together at the fame Ends which 
originally adhered, Fig. ij> .being as they ftand di¬ 
rected towards each other Fig. xi; or if the oppofite 
Ends of both are joined together, as they ftand directed 
towards each other. Fig. 3^1 do not fee (provided the 
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Joint is very good, that there may be a Contafit all 
over it fo good as a Workman can make) why they 
Ihould not compofe again one entire Loadftone, fo good 
as it was before it was divided, in all Kefpe&s (Allow¬ 
ance being firft given for the Wafte in fawing it afun- 
der, and mending the Joint) and their joined Poles 
mutually attra&ing one another, attract nothing elfe 
at the Joint (which being in the Middle, would become 

Tt its 
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its Equinoctial) but transmitting their Vertue through 
one another, the Pole 2 of the one Fruftum, Ftg.%d, 
wholly fpends itfelf in (Lengthening the (imilar Pole 
a of the other Fruftum, by weakning the Pole v there¬ 
of, & vice ver/a. And if their Lengths flu mid be 
unequal, like the Frufta of Fig. i/, divided at x, 
the Equinodial would not be at x, where they were 
joined together again, but always at e the Middle ot 
their whole conjunct Length, as it ufeth to be in one 
entire Loadftone of the fame Bignefs from Pole to 
Pole: For I apprehend if any Load (tone fhould be 
wrought very Tapering from one Pole to the other, 
that the Equinoctial could not be precifely in the 
Middle thereof, but according to what Degree of Tar 
pernefsit is wrought to, be removed nearer to the great 
End: But thefe Things, for want of proper Load- 
(tones, I cannot try, nor yet the following on Fig. 
1th, which reprefents a Loadftone in the Form of a 
Parallelopipedon right angled, in Thicknefs one Inch, 
its Breadth a f 6 Inches; its Length n c j Inches or 
more, having its Pohriry not perfectly length-ways 
in it, but a little oblique, as the Shade-Lines repre¬ 
sent it. If there is cut off from one of it's Ends c d, 
the Parallelopipedon hede one Inch from the (aid 
End, it will be one Inch fquare, and fix Inches long: 

I fuppofe this ieffef Fryflutn would have its Polarity 
changed, and the Direction thereof, inftead of running 
from e fomewhat towards d, would run frotn e to¬ 
wards c in the Diagonal Line e t, or in fome Line or 
other between the Lines e h and ec. I alfc> imagine, 
that if a Cube was cut off, within a little after, 
from one Ejid, the Polarity therein wan 14 DC directed 
as it was therein, while all- the (gid adhered 
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together \ but if the Idler Fruftum bed e (hould Jong 
remain feparated from the whole Stone, before thefaid 
Cube was cut off, that the Polarity of the Cube would 
be more or lefs fixed, and conform itfelf more or lefs 
to the Direction of the Line'*? c. However, this 
is certain, that if the two Frufta are joined together, 
as they ftand directed Fig. x, or Fig. 3 , with the 
North Pole of one to the South Pole of the other, 
they aflift one another in lifting Iron. If joined Fig. 
tfh with the South Pole of one againft the South Pole 
of the other, by repelling they reciprocally deftroy 
each other’s Verrue, and alfo hinder one another’s At¬ 
traction at the North Poles, which are not joined. If 
they are placed together, as in Fig. $tb, though they 
endeavour to avoid one another, yet they do not de¬ 
ftroy each other’s Vertue fo much as in the preceding 
Cafe, nor yet at all if there is a perfect Contact: 
For if this Pofture of two Magnets actually adhering 
would diminifh their Vertue, one Part of the fame 
Loadftone would deftroy another Part of itfelf, and in 
a very fhort Time there would be no fuch Thing as 
Magnetifm. In this Pofture they mutually help one 
another’s Attraction, becaufe their Polarities are di¬ 
rected the fame Way. If they are applied, as in Fig. 
fob, with their Sides together, and their Polarities 
contrarily directed, the North Pole of the one (at 
either End) attracting the South Pole of the other, and 
the South Pole the North,they fcarcely injure one ano* 
ther’s Vertue by fo lying together, but hinder each 
other from attracting other Things, by fpending their 
Vertue on each other. 

VIH. That all magnetical Attraction (as alfo Repul- 
lion) is mutual 5 for Iron or Steel attraCfc the Load-i' 

T t % ftone. 
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ftone, as that does Iron or Steel, and they alfo one 

another. „„ . ^ Tr t 

IX That every Loidflone communicates Vertue 

to Iron or Steel, not only by Conrad, but even by 
an Approach of them within its attractive Sphere, 
more or left as nearer to, or farther from its Body * and 
likewife its Poles, alfo according to the Shape, Bulk 
and fpecifick Vertue thereof, and Figure of the Iron 
or Steel, and their Proportion of Magnitude to one 
another. I apprehend, that though a great Magnet (I 
mean of foch as are funilar in Figure and fpecifick Ver¬ 
ge's will lift confiderably larger Irons than a fmall 
one; yet the fmall one {hall give to the fame Piece of 
Steel (provided it is not too large for it to conquer) 
well nigh (if not altogether, as to Sepfc) fo ftrong a 
TotKch a? the great one. And I have experienced, 
that if the fmall one is fpecifically pretty much better, 
it will give the fame fmall Piece of Steel a conhderably 
ftronger Touch than the great one can, though the 
great one is capable of lifting perhaps three or four 
Times fo much as the fmall one. Note* Tfiad if the 
great one is fo ftrong as to give the fmall Piece of 
Steel fo much Vertue as it is capable of receiving (for 
there is I fuppofe, a ne plus ultra) that then fhould 
the fmall Stone be ever fo much better, it cannot mend 
the touch given by the great one* Some write, that the 
Loadftone lpfcs none of its Vertue by communicating 
of it to Iron or Steel, which I fomewhat doubt the 
Truth of. efpecially if the Stone ft fmall in 
to the Steel, in which Cafe I havekno.wntoucied§iel 
lofe confiderable Vertue, ' 

X. That Steel is *Pt only more iwtc 

restive of cowa Wto 
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Steel hammered hard, than the fame while foft ^ but 
Steel hardened by quenching, than either of them. 
My Obfcrvation has been, that Steel cannot befeafon- 
ed too hard for Retention (nor, as I think, for Recep¬ 
tion) of Magnetifm; but may fometimes warp too 
crooked for its intended Ufe, and muft be made right 
again fome Way or other, either with a Grinding- 
Stone, or (if that will not do) by heating it to a blue 
Colour, and gently hammering it while hot $ but if 
it can be helped, the Temper for the blue Colour is 
too foft* 

XI. It has been obferved, that oblong Pieces of Iron 
or Steel applied any how to the Loadflow,. receive 
Vertue chiefly (fome fay only) as to their Lengths. 
This was what induced me to explain Fig. yth, 
in the Middle of Pag, 3°4- For I think it a 
parallel Cafe with this here, and fuppofe that the 
Vertue may incline to run length-ways even in the 
Loadftone itfclf. However, I think if it muft be al¬ 
lowed to be length-way?, it is fometimes found to be 
very irregular in pretty long Pieces, as North Pole 
againft North Pole, South Pole againft South Pole fe- 
veral Times in the fame Piece, which feveral contrary 
Polarities have been obferved b$ fevers L in Wires, and 
Ibavefeen in a round Bar (of which Irregularity, and 
the Method of curing it, more hereafter) But fueft 
contrary Polarities feem unaccountable. 

XII. That filch Iron and Steel as has magnetick 
Vertue communicated to h does alib communicate 
thereof to other Iron or Steel aft?* the fame 

a Loadftone does. Which Vertue*. a tea? never foriWhy 
Communications, is, as to its Nature, porfetj%»tHe 
Hill,with that of the Stone itfelf, having both Poles, 
i and 
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and will touch other Steel, and that a Cotnpaft, fo 
well as the Loadftone itfeif, and fo vigorous, if ufed 
as hereafter is dire&ed. 

XIII. That the Earth contains within it, at or near 
its Center, a Loadftone or Magnet (probably fpherical) 
large enough veiy fenftbly to a filet magnctical Bodies 
all over the Surf ice of the Earth. The holes of its 
Attrition are confiderably diftant from thofe of its 
own, which are the fame with thofe of the Earth’s 
Diurn il Rotation. This internal Magnet muft either 
be loofe from the Body of the Eirth, and revolve 
within it very little flower, or clfe, if it is fixed to the 
Earth, the very Polarity itfeif muft have ch inged its 
Situation in refpeft of the faid Magnet, One, of which, 
feverat recorded Obfervations in diftant Years fufKci* 
eatly prove, The former feeras tnoft probable i How¬ 
ever, I imagine (was it not for the Charge and Trou¬ 
ble) an Experiment might be^ made which would 
(hew whether or no it is poffible in Nature for the 
Poles of the laid Central Magnet to change their Situ¬ 
ation in refped of itfeif, as well as of the Earth, as 
will appear when I give the Defcription of it. 

XIV. That every Loadftone within its attra&ivc 
Sphere has a Power (the nearer either of its Poles the 
greater) to keep one Piece of Iron fufpended to ano¬ 
ther, efpecially if that to which it is fufpended is 
the largeft, and their Ends be bright and clean, 
where they touch one another; and if the fufpended 
Iron is not too heavy, the other will draw it up from 
either Pole of the naked Loadftone a&uaity touching 
it, and will alfo keep it fufpended, till at a <^hfidera« 
Jble Diftance therefrom; but will not dr0f’ it off in 

fuch 
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fueh manner from the Armour of unarmed Stone, if 
the Armour and Iron are both of them bright and clean 
at their Contad. Hence it rauft follow, 

XV. 1'hat an armed Loadftone can lift more with 
either of its Poles, ufed fingly, than the fame can lift 
naked j and this it will do, though the Armour fhould 
be narrow, and touch very little of the Stone j how 
much more then will it lift, when the plated Part 
thereof rovers all the End of the Stone, and fecures 
all the Vertue of that Pole to which it is applied, 
leading it to the other End which attrads? I take foft 
Iron to be fo good for Armour as the choiceft Steel, if 
not better. 

XVI. That not only Si eel or Iron regularly touched, 
but alfo oblong Iron void of permanent Vertue (fo 
long as it has a tranfient Vertue by Polition of either 
of its Ends towards the Pole of a Loadftone largp 
enough to affedfc it at a considerable Diftance) will 
perform all that any Lofdftonecan, though not with 
the fame Degree of Power: For either of them will 
attr. £1, keep one Piece of Iron fufpended to another, 
and communicate fome Degree of permanent Polarity 
to Steel well hardened, as 1 have experienced, and alfo 
to an Iron Wire. 

XVII. That the Earth** central Loadftone, or Mag- 
ner, has all the fame Vertues which others have, and no 
difeovered onesbefidesj and though we eannot approach 
it, yet it ads as others do at a proportionable Diftance. 
1 have experienced, that it will keep-a prepared Six¬ 
penny (or with more Difficulty a Ten-penny)-Nail fuf¬ 
pended to a prepared Iron Bar about % of an Inch fquare^ 
and $ or 6 Feet long, in an ered Pofturo with either? 
of itft'Ends downwards. I hung up the Bar in a Room 
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by a Loop of fin a 11 Cord faftened at the End which 
was upwards ; I then carefully wiped the lower End 
of the Bar, and the Point of the Nail, that there 
might be no Duft, .or Moifture, to prevent a good 
Conrad, taking Care not to touch either of them with 
my Finger, left Berfpiration fhould fully them. Then 
holding the Nail under the Bar very ered, with its 
Point upwards, I kept it clofe to the Bar, by only one 
Finger held under the Head of it, for the Space of 30 
or 40 Seconds or more. Then I withdrew my Finger 
very gently, and diredly downwards, that the Nail 
might not ofcillate; and if it fell off, I wiped its 
Point as before, and tried it again at fome other Part 
of the Plain at the Bottom of the Bar j for I always 
found it would more readily hang at one Place than 
another, and ufually the Middle was not fo well as 
towards one of the Edges or Corners, and the Succefs 
better nigli one Edge or Corner than another. If both 
Ends of the Bar are equal in Bignefs, and the Prepa¬ 
ration of their Ends fimilar, it is indifferent which End 
is downward, if it has no permanent Vertue: But if 
it has no more than an inchoate or imperfed Degree 
of fixed Polarity, one End will anfwer better, and 
the other worfe, in Proportion to the Degree of im¬ 
perfect Polarity which it has. 

XVIII. That of a foft Iron Bar void of fixed Po¬ 
larity,- fo foon as it is in an erect Pofition, the higher 
Part from the Middle upward becomes a North Pole 
in North, or a South Pole in South magnetick Lati¬ 
tude. And,e contra , the lower Part from the Middle 
downward becomes a South Pole in North, and a 
North Pole in South Latitude: But fo foon as ever 
the Bar is inverted, the Polarity will be ftiifted in it. 
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and in North Latitude the End newly tdfkced upward 
becomes the North Pole, though it wm a South one 
immediately before, and the other End the South Pole, 
though it was its North one-juft before. The Cafe is 
the fame, if fuch .a Bar is placed horizontally in or 
near the magnetical Meridian $ for the End directed to¬ 
ward the North will conftantly be a South Pole, and 
that which is directed toward the South, a North one; 
and fo foon as ever the Ends of the Bar are Ihifted, 
the Polarity, in refpeft of the Bar, is drifted 
alfo (but not in refpeft of the Earth) for which Rea- 
fon this Vertue is called Tranfient, and is communica¬ 
ted by the Earth’s central Magnet in fuch Manner as 
other Loadftones are faid to do. Page 305 )tb, Prop. 

1 6th. 

XIX. Since in North Latitude the North Pole of 
the Earth’s central Magnet not only gives the Vertue 
of a South Pole to that End of a Bar which is neareft 
to it, but alfo helps it to lift: Iron when neither the 
Bar nor Iron lifted has any permanent Vertue; the 
faid Magnet muft therefore neceffarily help the South 
Pole of any Loadftone or Touched Steel in lifting Iron, 
but hinder its North Pole. This agrees with common 
Experience, the North Pole of a Magnet being unable 
to lift fo much as its South one in North Latitude, but 
more in South Latitude. 

XX. The preceding plainly fhews the Reafon why 
an armed Magnet, when both of its Poles are applied 
to a Piece of Iron, will lift feveral times fo much as- 
with either Pole {ingle. For the North Pole of the 
Magnet, by fending its Vertue through the attraded 
Iron, powerfully helps the South Pole of the faid Mag¬ 
net in attrading. Again, the- ftrengthened South Pole 
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mud more powerfully increafe the Attraction of the 
North Pole : And fince the Poles mutually affid one 
another’s Attra&ion, with a Power much greater than 
if they themfelvcs are not affided, the conjund Poles 
muft neceffarily lift at lead twice .fo much as both of 
them can lift feparately. 1 once tried, and found the 
South Pole armed to lift 1115' Grains, and both Poles 
united 5760 with a little more Difficulty. The Ratio is 
about 1 to a little more than y. 

XXL That if a Bar of Iron or Steel (not having the 
lead Degree of fixed Vertue) is placed in any Poflure 
(except ar, or near to a right Angle with the magnetical 
Line) it will not only for the prefent receive a tranfi- 
ent Polarity thereby, but if it fo remains long enough, 
the faid Polarity will gradually become fixed or per¬ 
manent, more or lefs, according to the Hardnefs or 
Softnefs of the Bar, Time it has remained in that Po- 
fition, Angle its Length makes with the magnetical 
Line, and Proportion of the Length thereof to its Big- 
nefs, the longed (esteris partibus ) ufualiy receiving 
mod Vertue : And fometimes when all thefe Advan¬ 
tages concur, the Polarity will be fenfibly permanent 
in a little Time, and not require a very long Time to be 
rendered pretty drong. 

XXII. That by placing the faid Bar afterwards in 
the fame Pofition, only with its Ends fluffed, it will 
gradually lofe its gained Magnetifm, and at length have 
its Polarity changed. 

XXIII. Mr. Boyle found one of his Loaddones- 
much impaired by lying long in a wrong-Pofture:, I 
fuppofehe meant a repelling one, with its North Pole 
towards the North Pole of the Earth. Alfo by apply¬ 
ing one Pole of a very fmall Piece of Loaddone to the 

fame 
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fame Pole of a large one, he foon changed the Polarity 
of the former, but could not effett it on a Piece of any 
conliderable Bignefs, though he tried fame Hours. I 
have changed the Polarity of a ftnall Fruflutn of Load- 
ftone fuddenly, and without a Conrad, by holding one 
of its Poles nigh the fame Pole of a Piece of Touched 
Steel much lefs than a common Cafe-Knife, at above i 
of an Inch diftant, which would make the Fruftum. 
leap to it. I repeated thefe Changes frequently with 
the fame Fruftum. 

From this, and fome of the preceding Experiments, 
I conclude, that if two paralielopiped Loadftones equal 
in Magnitude and fimilar in Subftance, Figure and 
Vertue, are placed clofe together as in Fig. the tfh, 
with the North Pole of the one directed againft the 
fame Pole of the other, or with the South Pole of the 
one againft the South Pole of the other, and the Di- 
redion of their Polarities magnetically Eaft and Weft, 
they will by Repulfion (as it were in a Duel) recipro¬ 
cally deftroy one another in an equal, though long 
Time: But if they are placed (in the fame Situation in 
refped of one another, viz. North Pole againft North 
Pole, or South Pole againft South Pole) with the Di- 
re&ion of their Polarities in or near to the magnetical 
Line, that Stone (in North Latitude) whofe South 
Pole ftands directed to, or pretty much towards the 
attractive Point of the Earth’s central Magnet receiving 
Affiftance therefrom, will not lofe Vertue fo faft aa 
the other, and confequently never lofe all its Vertue 
till it has perfectly deftroyed the Polarity of its An- 
tagonift, which it will do in lefs Time, and afterward 
give it fome Polarity again contrary to what it had at 
firft. 
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XXIV. That Magnetifra not only in touched Iron 
and Steel, but alfo in the Loadftone itfelf, is foon de- 
ftroyed by Fire. 

XXV. That though Fire deftroys fixed Magnetifin 
in Steel or Iron, yet if they are fet to cool in an ered 
Pofture, or rather in the Direction of the magnetical 
Line, they will gain more or lefs fixed Vertue by the 
Time they are cold; but efpecially Steel heated to a, 
feafoning Height, and in that Pofition cooled fuddenly 
under Water, which I have found to fix its Polarity fo 
throughly, as that with its North Pole held downward, 
it would attrad the North End of a Dial Needle. 

XXVI. That while a Piece of Iron of fome Magni¬ 
tude is held atone Pole of a Loadftone, it will increafe 
the Attraction of the other Pole thereof, and enable it 
to lift fomewhat more. 

XXVII. That if either Pole of a Magnet large 
enough, toucheth one End of an oblong Piece of Steel 
(not too big and long for the Magnet eafily to ad on) 
it willtranfmit its own Vertue to the other End of the 
Steel which is fartheft off, and make it a Pole of its 
own Kind, whilft the End which touches the Stone 
has Vertue of the contrary Pole: But the Vertue ufu- 
ally isnotfo ftrong in the End which is untouched, as 
in that which is} though I do not know but in fome 
Time it may gain more, and the other lofe fome, un¬ 
til the Vertue in each End is nearly equal. 

XXVIII. That any Loadftone put into a Difh with 
its Polarity in an horizontal Situation, and the fa id 
•Difh, with the Stone in it, put to fwim in the Middle 
of a large Veffel of Water, will turn itfelf, with, the 
Difh wherein it is, until its South Pole is direded in 
the Horizon towards the magnetical North Pole of the 

central 
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central Magnet (by the Force of its Attraction thereof* 
and Repulfion of the oppofite Pole) and there reft after 
a fraall Vibration or two. 

XXIX. That the Fly of a Corapafs (becaufe it is a 
perfed Magnet, Prop. 11) if it turns eafy on its Pin, 
muft neceffarily conform its Poles to the magnetical 
Meridian as the Loadftone does, and for the fame 
Reafon. 

XXX. Alfo becaufe Steel regularly touched is a 
perfect Magnet, the North Ends of the Flies of feveral 
Compaffes muft all of them repel one another, and fo 
muft their South Ends: But the North End of one 
and the South End of any other, do mutually attract 
each other, as is faid of Loadftones, Prop. 4th. And 
in North Latitude the North End of a Needle will 
confequently vibrate towards the Top of a tranfient Bar 
erected, and the South End towards the Bottom. 

XXXI. That a Needle firft equally poifed, then 
touched and put to ofcillate on its Pivots in the magne- 
tical Meridian, will in North Latitude have its North 
End (i. e . its South Pole) depreffed until it directs to 
theNorth-attr aiding Point of the central Magnet; where, 
after feveral Ofeiliations, it will at laft reft: And in 
South Latitude the South End will be depreffed after 
the fame Manner. 

XXXII. That not only a touched horizontal Needle, 
which has permanent Polarity, will endeavour to con¬ 
form itfelf to the magnetical Meridian, but alfo one 
that has no other than tranfient Vertue, and is with 
the greateft Care freed from fixed Magnetifm (if made' 
and ufed as in the Prficogn^) will do fo too, though 
with this Difference, that which End foever happens 
to be placed neareft towards the magnetical North will 
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rkintly turn thither; and if that End is not fufFercd to 
remain fo too long, then the other End, placed neareft 
to the North, will turn thither as the firft did. In 
trying this Experiment, I fometimes found, that when 
the Needle had relied in ihe Meridian only a few Mi¬ 
nutes, it gained a perceptible permanent Vertue, fo 
that its other End would not be attracted to the mag. 
netical North, unlefs it was placed confiderably 
nearer thereto than I had placed the firft End; and 
having fo flood fome Time, loft again thefaid inchoate 
Permanency, and received Polarity, the contrary Way. 
Once, while I dined, and fat but a little Time after, I 
could not make the End which I left towards the South, 
to ftand towards the North, unlefs I placed it very true 
in the Meridian; fo that I was forced to free it again 
from Magnetifm before I could ufe it to repeat the 
fame, or try the following Experiment j for the leaft 
Fixednefs of Polarity in the Needle would more or lefs 
obftrud both. 

At the magnetical Eaft or Weft of the Needle’s Pin, 
fo nice as I could guefs it, I held at a great Diftance, 
either the South Pole of a Loadftone, or lower End 
(which is the South Pole) of an erected Bar (both of 
them anfwered alike) and gradually approached it 
nearer, in a dired Line, toward the Pin, until it began to 
attrad the Needle, which I obferved was as I expeded 
at the South End: I then changed the Ends of the 
Needle, and gradually approached the South Pole of 
a Magnet as before, and conftantly found it to attrad 
that End which' was toward the South , and the 
North Pole of the Magnet, after the fame manner, would 
attrad the North End of the Needle when it had only 
tranfient Vertue. 
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I remember, that in my younger Days I once diverted 
myfeif with miking an horizontal Needle, and a Dial- 
Box for it, one of my School-fellows having a Load- 
Bone. Before I could have the Ufe of the Stone, I 
often held my Needle within its Box, fometimes with 
its intended South End towards the Bottom of a Window 
Bar (having lately feen one of my Companions try it 
with his Pocket Needle, which was touched) and at 
other Times I would hold the Needle’s North End'at 
the Top of the Bar. I obferved the Needle, which 
was hung very tender, to make Vibrations at either 
End of the Bar. I happened to fet it down in the 
Window at a good Diftance therefrom, and found the 
South End more inclined to vibrate to the Bar’s Bot¬ 
tom than the North End, and feeing it to have fome 
Vertue, I thought of encreafing it by taking the Needle 
out of the Box, and applying it to touch the Bar with 
its proper Ends. By this Method alone it gained fuch 
a Degree of Polarity as would conftantly turn its pro¬ 
per End to the North, if it was kept trembling; but 
if I placed its contrary End to the Bar, the Polarity 
would be changed prefently. By this Way of Ma¬ 
nagement I could give it but a faint Verticity, which 
was foon more vigorous when I got. the Ufe of the 
Stone, though it was fmall, and not of the beft, and 
the Needle foft Iron. And this was all, at that Time, 
I knew of Magnetifm, having never read the particular 
Properties of the Stone, nor feen one before, nor heard 
of .the untouched Needle’s Verticity, or its vibrating to- 
a Bar. 

Having within the Space of a few Years pad: 
had a freih Inclination to make fome magnedcal Experi¬ 
ments, 
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riments, amongfl other Thoughts the above-mentioned 
came into my Mind, That Iron, not having any fixed Po¬ 
larity at all, might (if it moved tenderly enough} con¬ 
form its Ends to the magnetical Meridian; which at 
length put me on making fuch Needles as aredefcribed 
in the Beginning, of which either Sort anfwered my 
Expectations abovementioned. Afterwards I touched 
one of the firft Sort of Needles (defcribed Pracogn. 
yth, whofe Length was % i Inches, and Weight and 
GV.ij) on a Piece of tranfient Iron (made for Ar¬ 
mour of a Magnet) which meafured m Inches each 
Side of the broad plated Part about i £, the parallelo- 
piped Part in Length x, and in Breadth (equal to its 
Thicknefs) So its whole Length was full 3 Inches 
and Its Weight f roy was sii) 31]. This held with 
its Length direded in the magnetical Line, gave the 
laid Needle Vertue enough to vibrate about four times 
in one Minute. I held the Needle, while touching, 
in an horizontal Situation, with its North End direded 
towards the North, and placing its Middle about the 
Top of the Iron, drew it along Southward: Likewife 
placing its Middle about the Bottom of the faid Iron, 
I drew it Northward, that the South End might be 
touched as well as the North. I afterwards touched 
it my new Way (hereafter mentioned) with the faid 
Piece of Armour, and a final! Piece of tranfient Iron, 
which made it vibrate about fix times, and I believe 
it would have made more Vibrations, had the Needle 
been hardened Steel. 

paving no other than a fmall Loadftone of a very 
irregular Shape, I was loath to diminifh it enough to 
bring it into a tolerable Figure to receive Armour, 
but did only grind a little Place plain at each Pole, 

where 
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where I bound it on with Thread when I had ground 
it. The Weight thereof naked was but 3 vij 315 Gr.vj $ 
its armed South Pole would only lift 3 vij 36 Gr. iij, 
which was a Key. The not knowing where to get a 
better, made me think of improving what I had. I 
confidered, that fince a larger Stone of the famefpeci- 
fick Vertue would lift more, it might pofiibly commu¬ 
nicate more Vertue than mine could to the fame Piece of 
Steel, but could not fail of fo doing to a much greater 
Piecej and having obferved that touched Steel would 
communicate fome Vertue as well as attract, Igotfome 
Steel Wire (the largeft in the Shop where I could 
meet with any) .which having cut into equal Pieces, 
and filed their Ends fo tranfveyfly as I could, and very- 
plain, I made a Standard with a Plate of Iron, into 
which I could but juft thruft the Ihorteftj and filing 
all the reft till they would but juft enter the faid 
Standard, I reduced them nicely to the fame Length. 
Then having marked one End of each of them with the 
Edge of a File, I feafoned them very hard, and made 
them,Ends and all, very bright. Each of them meafured 
in Length about 4.74 Inches, and weighed 3 6 Grains or 
more. I weighed one of them, and they were all of the 
fame Piece of Wire, therefore could not differ much in 
Weight. With my Loadftone I touched 37 of them, 
one by one, making their marked Ends their South 
Poles. I laid them Side by Side at about half an Inch 
Diftance from one another on a Board, with their 
marked Ends toward the fame Edge thereof, and took 
Care that they ftiould not touch one another after 
they came from the Stone, before they were all of them 
touched thereon. Then having Thread and Araittir 
mad t' like this 0= (one Piece marked, which 
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X aDpUed to the marked Ends of the Wires) in a rea- 
dineft I fpeedily did thruft them together into a Bun¬ 
dle and calling the Thread i or 3 times round them, 
with my Fingers I formed the Bundle into a regular 
Hex a won as foon as I could, and then bound them fall 
from End to End, and bound fill the Armour. I took 
the Number 37, becaufe that would form a regular 
Hexagon at each End, and fo will alfo 19 or 7. Fmd- 
ins this artificial Magnet exceed my natural one, X 
held the Artificial in one Hand, and the Natural m 
the other, the North Pole of the oneagainft the South 
Pole of the other, and placing their Armour on the 
Middle of one of my Wires, drew the Magnets afun- 
dcr and fo touched both Ends of the Wire at the fame 
jnftant. In that manner 1 touched one by one a fe- 
cond Set of Wires, which i managed like the firft, 
and bound on the Armour of the firft Set to the fecond. 
The South Pole lifted a Key, Weight Troy sij 3 ij 31] 
Gr v. Both Poles united would, with Difticulty, 
lift’ the faid Key with Weights fattened to it, the 
whole Ibj Troy. 1 next tried with 19 Wires, for 
which I made Armour of a proportionable Size; but 
that did not anfwer fo well, I thought, as 37, though 
I repeated the Touch. Afterward I took 7, which I 
thought performed according to its Quantity as well 
as the 37. Therefore I ever after ufed the Num- 
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In the next Place I thought of mending this Way of 
Touching, by placing all the 7, or more of them, 
with their marked Ends toward the North in a long 
final! Trench, whole Depth was juft fit for one of 
them, to keep it from rolling away while, I was touch¬ 
ing it and its Fellows. The North End of one touch- 

, ‘ w *“ fog 






(5*0 

ing the South End of the other, and adhering by their 
magnetick Vertue, I placed the two Magnets, as be¬ 
fore, at their conjunct Middle (not letting them re¬ 
main there a Moment) and then inftantly and fpeedily 
drew one Magnet to one End of the Wires, and the 
other Magnet to the other End of them ; by which 
Method I touched them, as it were, all at once, and 
as if they had been but one entire long Wire. * I found 
this Way not only more expeditious, but more advan¬ 
tageous, giving all of them a ftronger Touch: But the 
Wire at each End was not ,fo ftrongly touched as the 
reft; therefore I placed more Wires in the Trench than 
I had Occafion for, and laid a fide thofe at each End, 
whofe Vertue was weaker. One of tlxefe Wires, when 
it was thus newly touched, would lift a prepared Nail 
4-75 Inches long, in Weight froy 3 vij Gr. vj or vij 
(i, e.) more than 416 Grains. The Weight of the 
Wire can be had in that of the Nail n.*?f times. 
I placed all the 7 feparately in the magnetical Line for 
about two Days \ in which Time all of them had loft 
forne Vertue, yet one of them would with Difficulty 
lift the Nail aforefaid, which it lifted fomewhateafier 
juft after the Touch i and that which had loft moft 
Vertue, would eafily lift a Nail of 4i Inches long, in 
Weight 306 Grains. 

Having fuch Succefs, I got feven round Bars of Steel 
to be made, from End to End of one Size, fo that 
they would but juft go through a Hole made on Purpofe 
in a Plate of Iron, and tried their Lengths in*a Standard 
as I did the others, andmarkedoneEnd of each of them 
.with the Corner of a File in this Manner, 0 J 
that I,might be able to fee the Mark when they were 
bound together, left either of them ffiould be placed 
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with its End the wrong Way. Their Diameters were 
about i of an Inch,and their Lengths about n ; Inches 
„ood Meafure. I hardned and cleanfed them as I did 
the Wires, but one of them happening to break by a 
Fall in touching, I got it fupplied, and, for Fear of 
fuch another Accident, reduced them to almoit a blue 
Colour. I laid them one after another in a Trench 
planed for them, in a long Piece of Wood about the 
Depth of half their Diameter, putting their marked 
Ends all one Way: I made a Hole in the Trench a few 
Inches from one End of the Piece of Wood, and put a 
Pin in it to keep the Bars from Aiding to the Ground, 
and elevated the other End till it was, as I gueffed, in 
the magnetical Line. 1 then touched them with two 
of my Magnets as before, and* this I found the belt 
Way of all When they were finilhed, and armed 
with proper Armour, the North Pole lifted above half 
a Year after ttj Troy, and the South Pole confidera- 
bly more. In making one of thefe, I met with an odd 
Accident; for after I had begun to touch it, appre* 
bending it was a fmall Matter bigger than the reft, I 
attempted to mend it on a Grinding-ftone, whofe Axes 
were direded about 14 or 1 5 Degrees from Eaft towards 
North, and from Weft to wards-South. I was not care, 
ful to keep its Poles the proper Way in grinding, but 
held the Bar fometimes a-crofs to the Stone, which 
would make it jar, at other times, with the North Pole 
toward the North. Afterward I touched it again with 
the reft, but could not give it an Attraction equal to that 
of the others. I happened to try with my Dial-Needle 
whether the Change of Polarity was in the very Mid-, 
die of the ‘Bar®, or nearer to one End than the other, 
and in this Bar found feveral Polarities contrary to my 
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Expectation, but how many I am pot certain, being fe¬ 
vers i Years fince, and I not heeding it nicely. As I 
held it ereCt, the Bottom was a South Pole,/further 
up no Attraction, the Pole changing a little higher (I 
think one third Part of the Bar’s Length) a ftrong 
North Pole, and about f up a ftrong South Pole, and at 
the Top a ftrong North Pole, the Middle between each 
Pole not attracting. Whether the jarring on the Grind- 
ing-ftone while held in a wrong Pofture was, as I fup- 
pofe, the Caufe of this irregular Vertue, or whether 
I might at firft, by Miftake, touch it the contrary Way, 
I durft not pofitively alfert j but all ray Care and La¬ 
bour would not help it by touching: _ For, as the Ver¬ 
tue became ftronger in the Ends, fo did alfo the Pola¬ 
rities in the other Parts of the Bar. I was fomewhaC 
concerned at this Difappointment, doubting it rauft 
have been new feafoned, which would have created the 
Trouble of cleanfing and pohlhing it the fecond Time. 
I thought firft that I would try to cure it by putting 
it over frelh Wood-Coals in an horizontal Pofture, 
with its intended South Pole direfted towards the mag¬ 
netics! North, which I did, and fo kept it until it was 
blue. Then I took it out of the Fire, and cooled it 
in almoft the fame Pofture, for 1 think the North 
Pole thereof was elevated. I tried it without re¬ 
touching, and found it perfectly cured, the Po¬ 
larity regular throughout, and (which I was fur- 
prized at) attracted full fo ftrongly as either of the 

reft. .. . 

I next endeavoured to procure Magnetifm m 
Steel, without the Afliftance of any Magnet (except 
the Earth’s central one.) 
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Finding ray artificial Magnets, rightly ufed, would 
communicate more Vertue to other Steel thanthey 
themfelves had, andobferving that ered Bars had fome 
Vertue'from the Earth’s Magnet, and having alfo ex¬ 
perienced that Iron, which had only tranfientVertue, 
would, when in an ered Pofturc, or in the magnetical 
Line, give a fmall Degree of fixed Polarity. (Fide 
fupra, Pag. 317-) 

I ordered nine Steel Bars 0.75 of an Inch fquare, and 
1 6 Inches long, to be made. Some of them, through the 
Smith’s Fault, were a little lefs j the Weight of the 
heavieft was, after it was finifhed, 3 ft Avoirdupois, 

I made them moderately bright by grinding, and filed 
their Ends fo plain as I could, and tranfverfe to their 
Lengths, by help of a Carpenter’s Square; then marked 
one End of them, and, when hardened, I fcowred them 
bright, and polifhed their Ends very well. I fitted a 
Piece of Armour for each End of one Bar, and mark¬ 
ed the Piece which was for the marked End of the 
Bar, and bound faftbotli Pieces of Armour to the fame 
Bar, one at each End : Then ftanding with my Face 
toward the Weft, and holding the Palm of my Left 
Hand upward, I placed therein one of the Bars without 
Armour with its marked End Northward, and grafped 
it faft at its Middle, with my Fingers on the Weft 
Side, and the Ball of my Thumb on the Eaft Side, 
where I alfo laid along my whole Thumb to keep it 
fteady: So the upper Part of the Bar was open from 
End to End. Thus holding it, I elevated the South. 
End thereof until I guelfed it was in the magnetical 
Line \ and holding with my Right Hand the armed 
Bar, with the Poles of the Armour downward, and 
the marked End toward the North deprelfed to the 
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magnetical Line, I placed the Pole of the upper Ar¬ 
mour about 4 or y Inches from the Top of the un¬ 
armed Bar, and fo foon as ever it touched the Bar, I 
began, with the greateft Speed I could make, to draw it 
downward until I was paft the Middle, and from 
thence to the Bottom gradually flower. When it was 
at the Bottom I permitted it to reft there about i or i 
Seconds. After the fame Manner applying the Pole of 
the lower Armour to the unarmed Bar about 4 or f 
Inches from its Bottom, I drew it upward, fpeedily 
at firft, flower when above the Middle, letting it reft 
a little, at the Top. Having upwards and downwards 
alternately repeated the Touch on the lame Side 
of the Bar,. I touched the oppofite Side thereof,, 
which was next my Hand, in the fame Manner, and 
afterwards the two other Sides. Then holding the 
unarmed Bar ered, I ufed to fee if it had gained any 
fixed Polarity by holding my fmall Needle at the Top 
and at the Bottom of the Bar; for if it had gained 
any Vertue by the Touch, it would artrad the Needle 
ftronger, at the fame Diftance, when the marked'End 
of the Bar was held downward, than when it was held 
upward. If I found it had gained any fenfible Ver¬ 
tue, 1 took off the Armour from the firft Bar, and 
bound it to the fecond which I had touched, and after 
the fame Manner touched the firft Bar with the fe¬ 
cond, as I had touched the fecond with the firft. 
And when by Trial with the Compafs Needle I found 
the armed Bar had communicated to the other more 
Vertue than was in itfelf, I took off the Armour and 
bound it to that which was newly touched, and 
therewith retouched that which I had difarmtd. In 
a few Repetitions of changing the Armour from Bar 
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to Bar, and touching the weakeft, I procured in both 
of them (without the Afliftance of eidier of the other 
feven) a fixed Polarity to fuch a Degree as that the 
North Pole, or unmarked End of either of them held 
downward, would attraft the North End of the Needle, 
though much fainter than if the North Pole of the 
Bar had been upward, and Pofition did not now change 
their Polarities, but only weaken them: Therefore I 
now call their Vertue perfectly permanent. Four or 
five Repetitions more encreafed their Vertue to fuch a 
Degree as that the South Pole of one of them would 
lift a Ten-penny Nail prepared, and after 2 or 3 Re¬ 
petitions more a common Door Key of an Iron Box- 
Lock, Weight frojj sj and above 3ij, not by the Bow, 
but by its lower End, which was wrought fomewhat 
globular and pclifhed. In the laft Place I got a Piece 
of Inch Deal above three Inches broad and 7 or 8 
Feet long, in the Middle whereof, at about y or 6 
Inches from one End, I made a Hole through with a 
large Gimlet, into which I drove an Iron or Steel 
Pin, whofe Length (befides what went into the Wood) 
was a little lefs than the Thicknefs of one of the Bars. 
Then I placed the biggeft Bar on the faid Board with 
its marked End clofe to the Pin, and its Length pa¬ 
rallel to that of the Board, and with an Awl made four 
finall Holes in the Board, one of them on each Side of 
the Bar about an Inch from the Bottom, and about 
the Thicknefs of a Sixpence, from its Sides, and the 
other two after the fame Manner, about an Inch from 
the Top. I drove into them Pins of large Wire half 
an Inch long, befides what was in the Board. The 
Pins were to keep the Bars from Hiding out of their 
Places in touching. Then removing that, and placing 
a any 
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any other Bar between the faid Pins, with its marked 
End ciofe againft the great Pin, I placed the marked 
End of the faid biggeft Bar ciofe againft the unmarked 
End of the other, and made four Holes on its Sides, 
and drove Pins in them as before, and fo continued 
to do, until the Board was full: It held half a Dozen 
Bars. I took Care to place the marked End of every 
Bar directed towards the great Iron Pin which was to 
keep them from Aiding down to the Ground, when the 
other End of the Board was elevated, to ftand in the 
magnetical Line. The Board Handing with one End 
on the Ground, and the other leaning againft the Wall, 
at the South End of the Room, I took the armed Bar, 
which had Vertue, and placed its North Pole’s Ar¬ 
mour about the Middle of the higheffc Bar, whofe 
Middle I could reach to (keeping the Armour of the 
South Pole a little upon one Side of the Bars, juft fo 
far as I might be fure not to touch them with that 
End) and then immediately drew it from thence down¬ 
ward to the Bottom of the loweft Bar 3 After the fame 
Manner placing the Armour of the South Pole on the 
Middle of the loweft Bar (and holding the armed 
North Pole on one Side, that it might not touch) I 
drew it upward to the Top of the higheft Bar, whofe 
Top I could reach. And if the End of any Bar was a 
little under that which it refted againft, I ufed to put 
a fizeable Chip under it, that the Armour might not 
hitch in drawing it over the Places of their Contafts. 
I ufually touched the Bars on all four of their Sides, 
then took out the loweft, and (letting the reft: gently 
Aide down to the Iron Pin) placed it at the Top, that 
thofe which were Arid at the Top might in their Turns 
take their Places in the Middle, and be well touched. 

Y y I com- 
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I commonly refted at the End of each Bar in drawing 
(as in the Angle Bar before mentioned, Pag. 315. ) 
When I found thofeon the Board confiderably ftronger 
than my armed one, I took out that which I thought 
attracted belt, and bound the Armour to it, putting 
the other in its Room. After feveral repeated Touch¬ 
ings the biggeft of them being l&iij Avoirdupois, 
would be fufpended by its North Pole to the 
South Pole of one of the belt of the others. 
They did not lift one another, or attrad fo well 
when their Ends were applied centrally, as 
when applied to one another (as is expreffed 
in the Figure) near to their oppofite Corners. 
The Line m in the End of each Bar reprefents 
the Manner I ufed to mark their intended South 
Poles. With one of thefe armed, I touched a 
fmall fquare Bar of Steel (placed betwixt two 
of the great ones) the Length whereof was 
1.156 Inches, the Breadth of each Side o.a? 
(or fomewhat more than 4 of an Inch) the 
Weight 3 v Gr. iv (i. e. 304 Grains) it would 
lift afterwards an Iron 5 i Inches long, weighing giv 
s j 3 j or, 2000 Gr. 304 can be had 6 .578 times in 
2,000. So it lifted above 6 2 times its own Weight. 
With this little Bar naked I touched a fmall Dial- 
Needle made of Steel (the Socket in the Middle was 
alfo Steel, and not Brafs, as ufual) I feafoned it very 
hard, and cleanfed it well, and with much Care, not 
to break it, becaufe fo hard. It weighs not full 4 
Grains, has lifted two prepared Six-penny Nails, one 
at each End, while it was held in an horizontal Po- 
fture with its South Pole towards the North. It 
alfo lifted a Key by the Bow, as it was held perpen¬ 
dicularly 
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dicularly with its South Pole downward, the Weight 
whereof was 3J 31] Gr. xv good Weight (i. e. 115 
Grains or better) Wherefore fince the Needle weigh- 
edlefs than 4 Gr. which is the 19th Part of n6,we 
may reckon it lifted full 19 times its own Weight by 
the Force of one Pole, the Key having no permanent 
Vertue before. 

I never faw this Communication of Magnetifm out¬ 
done by the Loadftone itfelf, as it is commonly ufed; 
but what a good one would do, ufed as I did the Steel,. 
I know not for want thereof, but doubt, unlefs Steel 
could be made better than it ufually is, a ftronger De¬ 
gree of Attraction therein isfcarcetobehoped for from 
the Ufe of thebeft of Loadftones. 

I ufually find the attractive Power in fquare Bars cut 
plain over tranfverfe to their Lengths, to be ftrongeft, 
not in the Middle of their Ends, but much nearer to 
their Corners or Sides, and to be greater at one Corner 
or Side than another-, and this not only in fuch as are 
of touched Steel, but in Iron ones having no Polarity, 
but from their Pofition. The fame I obferved in round 
Bars, if their Ends are not convex. 

In fome of my large Steel Bars (as alfo in fome of the 
round Bars) I found the North Pole ftrongeft, in others. 
,the South. I know not the Caufe thereof; for though I 
' touched the weaker End twice fo often as the ftronger, it 
would ftill continue to be fo,when the ftrongeft had been 
well touched before. I imagine it muft be owing to 
fome Inequality of the Steel occafioned by the different 
Degree of Heat taken at the Forging; different Degree 
of Heat when the Smith defifted hammering; different 
Degree of Heat in making the Iron into Steel, or 
Quantity of what is ufed in doing it; Finenefs of 
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the Iron whereof the Steel was made, fome fmall Dif¬ 
ference in Magnitude,or Difference in feafoning, it being 
almoft impoflible to make both Ends equally hard; but 
that both Ends of mine might be fo, I had a Fire made 
long enough to heat their whole Length at one and the 
fame Time. 

1 left feveral of the Bars on the Board whereon they 
were touched, and in the fame Pofition to one ano¬ 
ther, as well as to the Earth, for fome Months, to fee 
whether they would lofe any of their Vertuc; but if 
they did, it was fo little as I could not be fure there¬ 
of. 

I alfo tried whether what I mentioned concern¬ 
ing Loadftones (beginning at Page 303) would 
hold in 5 or 6 Bars regularly touched and placed to 
one another in the fame Manner ; and found that at 
fome of the Joinings it anfwered pretty well, but not 
fo well at others, ufually beft at the two extream 
Joints, and worfe at the middle ones. When I held 
the Dial-Needle at a good Diftance from the Bars 
(perhaps 6 or 8 Inches) the Attraction was more re¬ 
gular, and the different Poles of the two Bars at^ their 
Contact was not fo ealily difcernable} but when I held 
it within z or 3. Inches Diftance, both of the Poles 
difeovered themfelves more or lefs at every Joint, 
Perhaps the Caufe may be the Want of a better Contad, 
the Ends of the Bars not being true Plains- or it may 
be partly owing to their conjund Length (though I 
cannot fee how that fhould caufe it) or fome Irregu¬ 
larity in the Vertue of each particular Bar. For it has 
been obferved, that very oblong Iron, as Wire, is ca¬ 
pable of having a North Pole in both Ends, and a 
South one in its Middle;or, as my round Bar before- 
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mentioned, feveral Polarities in no greater Length than 
about one Foot. My Bars were not made of German^ 
but more ordinary Steel, of about 4 d. per ft. 

I never yet tried the Experiment of weighing Pieces 
of oblong Steel juft before, and prefently after the 
Touch, but fuppofe (from Mr. 'Norman 's Experiment, 
New Jttradlrce, Chap. vi.) that my own Conje- 
dures are right, viz. That oblong Steel of a conve¬ 
nient Length and Weight, perhaps 3. or 4 Feet, and 
10 or 11 Ounces, may, if weighed with a very nice 
Beam, made of Iron or Steel, the Cords of the Scales 
being of a common Length, feem to Iofe a Grain or 
two of its Weight (more or lefs according to the Sub- 
ftance of the Beam, Shortnefs of the Cords, and De¬ 
gree of Magnetifm in the touched Steel). I fay, 
feem to lofe, "becaufe the touched Steel with one of 
its Poles attrads the Beam not juft at the End thereof 
to which it is fufpended, but there, and, more or lefs, 
all the Way between the faid Point of Sufpenfion and 
the Middle of the Beam. This muft make it appa¬ 
rently (not really) to ponderate lefs, as is the Cafe 
of Stilliards, demonftrated by the Dodrine of the Lea¬ 
ver: Alfo the other half of the Beam being fomewhat 
attraded by the other Pole of the Steel, aftifts the 
Weights which are laid againft the Steel, and encrea- 
feth the Milhke, which is greater or lefs, according 
to the Pofture of the Steel, whether (if horizontal) 
it is parallel or perpendicular to the Beam, or (if in 
an ered Pofture) according to which Pole is upward. 
My Thoughts are, that Steel after the Touch (Al¬ 
lowance being made for what is rubbed off by 
touching, which I take to be infenlibie, if done on foft 
Armour) muft, if in an horizontal Pofture, neceffarily 
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draw fomewhat more Weight than before ; or if in 
an ered Pofture in North Latitude with the South 
Pole downward more, and upwards lefs than in an ho¬ 
rizontal Pofture: But thefe Differences are fo fmall 
as no Experiment I can think on will render fenfible 
in the leaft Degree, becaufe of the vaft Diftance be¬ 
tween the Surface of the Earth and the attradive 
Point of the internal Magnet: For fince Attraction and 
Repulfion are at the fame Diftance equal, I fay the one 
Pole of a Bar of Steel 10 or 20 Feet long, di- 
reded toward the attradive Point of the Magnet, 
fuppofed at the Diftance of but one or two Miles, 
is not fenfibly nearer to it than the other (I mean in re- 
fped to Attradion) how much more infenfible then 
mult the far greater Diftance of 2000 Miles render it, 
which isnotfo remote as Mr. Whtfton (Longitude and 
Latitude found by the Dipping-Needle, Pag, 48. 
Line 12) fuppofes it to be. I cannot think fit to call 
the Point to which the Needle tends a refpedive Point, 
as Mr. Norman does, fince his Experiments, Chap NX, 
do not convince me (by reafon of the Diftance there¬ 
of from the Surface of the Earth) that it is not an at¬ 
tradive one. If therefore Steel after the Touch is ever 
found to weigh (with a Beam of Matter not magne- 
tical, and in a Place at too great Diftance from any 
Iron or Magnet to be fenfibly affeded thereby) either 
more or lefs than before, it muft be occafioned by the 
Augmentation or Diminution of its Quantity of Mat¬ 
ter by the Touch. The former feems impoffible, be¬ 
caufe a Magnet lofes no fenfible Weight by having 
10000 Pieces of Steel fucceffively touched on its Ar¬ 
mour j nor is the latter probable, uniefs the Weight 
of the Magnet is encreafed, or Part of the Subftance 
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of the Steei ground off by touching: And if theQyan». 
tity of Steei is, by rubbing, diminifhed, the Lightnefs 
is not owing to its having Magnetifm, but to its Defed 
of Matter. Before an Experiment of this Nature is 
made, the Piece of Steei fhould be well- nardned, po¬ 
liced, and wiped very clean, and if warm by rubbing 
or handling, fhould be permitted to cool before it is 
weighed. Then being weighed with a Brafs Beam, 
let it afterward be well touched on the foft Armour of 
a Magnet, then wiped clean, and permitted to cool, be¬ 
fore it is weighed after the Touch. Care muft alfo be 
taken that no Iron Bar, or other Magnet, be in the 
Window, or any other Part of the Room above, or 
that underneath, large enough to affed it, which a Mag¬ 
net, the Brads of the Floor, or other Iron in the fame 
Room, or about the Operator, fuch as a Key, Knife, 
Buckles, or the like, may more or lefs do, according to 
their Diftance and Situation: And I have feena Brad in' 
the Floor make the End of a large horizontal Needle 
dip to it at the Diftance of above an Inch. 

Mr. Whip on inhisfaid Book, Pag, 47, fuppofesthe 
Surface of the Earth’s central Magnet to be diftant in 
Miles from the Surface of the Earth 3400, and ac¬ 
cordingly, Pag. 48, computes the Semidiameter of the 
faid Magnet to be about 575-; both which Sums added, 
make the Semidiameter of the Earth to be about 397* 
Miles; which is about 7 Miles lefs than Mr Norwood 
makes it by reckoning 69* Miles to a Degree, which 
multiplied by 360, makes ayoio in the whole Circum¬ 
ference, and the Radius (by Van Ceuletfs Proportion 
of the Circumference to the Diameter) I find to be 
3981.0*66, &c. which 7 Miles is but a Trifle in 397*, 
or 3981. 
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I fhall then fuppofe the Earth’s Radius (in 
Miles) 3975, from whence I compute the Circum¬ 
ference 14975.6615,9<5°3.3 ss5j &c. And one Degree 

69.3768,3776,6774.5988,3, & c , 

Mr. Wh'iftoihPag. fays that the Northern mag- 
netickPole was then about 13* Degrees from the North 
Pole of the Earth: The Sine of which in natural Num¬ 
bers is 133,445-4 to the Radius 1000,0000. 

1, As the Earth’s Radius (in Miles) 3975 '? t0 the 
above-mentioned Sine of 13 Deg. 30 Min. 133,4454. 
So the faid Magnet’s Radius 575 Miles to the Tabular 
Number 33.7688,3144,6540 8805,0311, &c. 

z. As the Tabular Radius 1000,0000, to the faid 
Tabular Number, fo (in Miles) is the Earth’s Radius 
to the Radius of the Parallel of 13* Gr. on the faid 
Magnet’s Surface 1 Or, fo is the Earth’s whole Cir¬ 
cumference to the Circumference of the Central Mag¬ 
net’s faid Parallel: Or, fo is one Degree of the 
Earth’s great Circle in Miles to one Degree of the 
faid Parallel of 13! Gr. on the faid Magnet’s Sur¬ 
face i.3417,7474,'0840,2018,43, (if c. 

The faid Degree reduced into Feet, and into Inches, 
is. 

In Feet and Parts 11369,8506,3163,6271,0156,59, &c. 

In Inches and Parts 14843 8.1075,7963,5*5*,1879,14) of c. 
Which 1.34 *7,&c. Miles the North magnetick Pole 
of the central Loadftone moves in fomewhat lefs Time 
than 4 folar Minutes, viz. in about 4 Minutes by 
the diurnal apparent Motion of the fixed Stars) But for 
as much as the Ratio of the internal Magnet’s Diame¬ 
ter to that of the Earth, is not probably calculated to 
Perfection, I {hail proceed as if the faid Pole of the 
Magnet moved the faid Space perfectly in the Time of 
four Stellar Minutes. For 
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For want of a more convenient Inftrumenf, I took a 
Whirligig of Wood, fomewhat more than j of an Inch 
thick, and in Diameter at leaf! o Inch. It was turn¬ 
ed truly round, and had in its Diameter nigh to, and 
equidiftant from the Centre two Holes made, into 
which, as ufual, was a Thread put, of about 40 Inches 
long, and about 20 when it was put in, and the two 
Ends tied together. I went with it to a Clock, whofe 
Pendulum ofcillated Seconds, and working the Whirli¬ 
gig ftrong enough to make its Returns, or Vibrations, 
keep equal Times with thePendulum’s Ofcillations, I 
fuddenly caught the Whirligig at the End of one Vi¬ 
bration before it began another, and then (untwilling 
the double Thread gradually with my Fingers) I told 
how many Turns or Revolves it had made in that one 
Vibration, and found the Thread untwilled with 58 
Turns (which is but half the Number in one Vibra¬ 
tion, becaufe in the whole Vibration it was twilled the 
like Number of Turns the other Way) which doubled 
makes 11 6 Turns in each Vibration, and in one Se¬ 
cond of Time. I computed the mean Velocity of the 
Circumference thereof in each Second of Time to be 
about 5”4 Feet 7 Inches 9645*,4606, &c. Parts. By 
this it is plain, that a Globe (as well as a Wheel) of 
6 Inches in Circumference, if truly centered, is eafily 
capable of being kept in Motion on its Poles, fo fwift 
that its ^Equator (hall have the Velocity of 51 Feet 
5410,44x9,8, &c. Parte, by making 103.0810.88s9, 
&c. Turns in one Second. This is the proper Velo¬ 
city for fuch an Experiment, becaufe it is nearly equal 
to that of the North magnetick Pole of the internal 
Loadftone along the Parallel of 134 Degrees from the 
Poles of its Rotation. 

Z z 
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The Velocity of the faid magnetical Pole of the 
internal Loadftone is, as above, in the Time of 4 Mi¬ 
nutes, in Inches and Decimal Parts 148438.1075,7963, 
5151,1879,14. 

And therefore in the Time of one Minute 37109. 
5518,9490,8813,0469,786, and in one Second618.4925.3j5s.18i3, 
5507,8197, which 618,4915, &£• Inches reduced to Feet 
and Decimal Parts, is y 1.5410.4429,8, 

Suppofe then a Terrella was made of juft 6 Inches 
in Circumference N.s Sn (Fid. Fig. 1. PI .) con¬ 
trived to gyrate on Poles & n chofen in any two oppo¬ 
se Points of its magnetical ./Equator, and the Axis of 
its Rotation & n fituated (as near as Art can do it) in 
the magnetical Line j for in this Pofture of the Axis the 
magnetical Poles pf the Terrella will be equally 
wrought on by, the .Earth’s attractive Point all the 
Way as it is turned round, which can be in no other 
Pofture whatfoever: For if the Axis of its Rotation 
makes the leaft Angle with the magnetical Line, as 
the Terrella is turned round, the magnetick Poles of 
it will be attracted and repelled more when on one 
Side than when on the other, which ought not to be, 
becaufeit is probable it may have the fame Effed which, 
a large Magnet would have, if held within the At- 
tradion, and confequently change the Polarity, as 
by a Touch, and not purely by the Gyration there- 
of. 

The Circle S# reprefents the Terrel k in Cir¬ 
cumference juft 6 Inches (having both, or at leaft one, 
of its attradive Poles nicely marked) cemented, or 
bound with Thread faft to a cylindrical Veffelof‘Wood, 
orBrafs pretty thin, that it may not be tqo heavy, 
with its Polarity N S traqfverfe to the Axis of the 
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faid cylindrical Veffel, whofe Diameter on the Infid e 
ought to be equal to that of the Terrella, and its 
Depth not lefs than the Radius. Or, if the Terrella 
is truly globular, inftead of the cylindrical there may 
be a concave Veffel (reprefented by the pricked Line 
x n w) lefs than a Hemifphere, and its Diameter of 
Concavity fomewhat lefs than that of the Terrella *, 
fo fhall their Contact be wholly at the Brim of the 
Veffel, which will keep the Terrella central. And 
this may be better than a Cylinder, becaufe lighter, and 
the moft of its Parts nearer to the Axis of its Verti- 
city. Either of thefe is to be centrally fixed to the 
Arbor n w, which, together with its Pivot r, fhoiaM 
be made of Brafs, and the Pivot Work in a Hole made 
fit for itinaHorfe’s Tooth, orfome fuch Thing : The 
End of the Pivot fhould reft on the Bottom of the Hole, 
that it may move the eafier. The Collar at P, in which 
the Arbor turns round, may be made of Tooth alfo, 
and both that and the Pivot aforefaid ftiould be kept 
Well oiled, or greafed, to prevent their being heated by 
fo rapid a Motion as is neceffary, andfo fhould alfo the 
other Axles. This is to be kept in Motion by a Gut- 
firing (as the Spill of a Spinning-Turn is moved) tied 
pretty ftrait round the little Wheel at 3%, and the great¬ 
er one atF, which String is reprefented by the pricked 
Line. And the Wheel -F is turned after the fame 
Manner, by a larger Gut-fixing round the Wheels* 
andQ., which muft be ftrained very firaight, that it 
may not Aide on the Wheels. To prevent which Incon¬ 
venience, this String (and the other, if need be) may be 
rubbed well with powdered Rofin. I think a Gut- 
firing round a great Wheel and leffer one, will work 
eafier than the bell of Clock-work, and without rattling 

Z z % or 
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or jarring, which the latter, when in a rapid Motion,, 
is fubjeft to, and therefore I cannot approve of it, nor 
is the multiplying Power of the Wheels m F, being 
10.30*1, &c. fo nearly to be calculated for a Wheel 
and Pinion j but, if good Work, it may be allowed in 
the Wheels t Q.» which move flower: But that I ap¬ 
prehend will needlefly encreafe the Charge. The Di¬ 
ameter of each Wheel at the Bottom of the Trench, 
where the S.tring touches it, is mentioned in the 
Draught. The whole may be made to turn with one’s 
Hand, either with a Crank Q.£in the Arbouyof the 
Wheel CL, or with a Turner like that of a Grinding- 
ftone R. 

Mr. !¥• -#, Page 78, makes one Revolution 

of the central Magnet, in refped of the Earth, to be 
not lefs than 1910 Years, which I have reduced to 
701180 Days, to which I add 1910 Days, which 
makes the Sum 703100, being the Number of Revo¬ 
lutions, nearly, which the Earth and the faid Magnet 
with it, makes in 1910 Years in refpeft of the fixed 
Stars. Now fincethe magnetick Pole of aTerrella 6 
Inches in Circumference, centered as above is directed, 
and moving with the Velocity of 51 Feet 5410,4419,' 
Parts in the Time of one Second, by making 
x 03.9**0,8855, 6V. Turns, moves equally rapid with 
that of the central Magnet, it may be expected that 
703100 of its Revolutions, ftiould gradually tranflate 
each of its Poles one entire Circle, which 703100 Re¬ 
volutions (at ro3.o8zo, &c. per Second) will be fi- 
nifhed in the Time of 6811 Seconds 7476,9171,396 
Parts, or x * 53' 41" 44"' 5.1"“ 41®”. Qh - 
■ 351600 Revolut. tranflate it» a Circle 1113410.8738, 
4636,198", or o. 56' 50" 51"- 15™ jo 

17*800 
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i7?BooRevolut. tranflateit & of a Circle in 1705*319, 
mW, or o.i8' %f i6 7 " i%"[ SS m - 

H7iooRevolut.tranflateit£of a Circle in 1136.9579? 
4« 7 «,7j»", or 0.18' 56" S f 36 "'". 

If the Terreila’s Circumference is more than 6 
Inches, the magnetical Poles thereof may be placed fo 
oblique to the Axis of the Cylinder, as that in turn¬ 
ing round they may each of them defcribe a. letter 
Circle (or as it may be called a Parallel of Latitude) 
juft 6 Inches in Circumference, and that will caufe no 
Alteration in the Swiftnels of the Motion of the Ma¬ 
chine, which is to be moved as follows, mix. The Per- 
fon that works it rauft keep his Eye on a Pendulum 
ofcillating Seconds, and turn the Crank (or Turner) 
once round at each Ofcillation, fo fliall the Number of 
the Terreila’s Revolutions, and Celerity of the Motion 
of its Poles be as is above-mentioned. 

But if the Terrella is larger than 6 Inches in Cir¬ 
cumference, and its Polarity tranfverfe to the Axis of 
its Rotation, the Pendulum may be lengthened in Pro¬ 
portion of the Squares of their Circumferences, and 
the Crank muft then make one Turn at each Ofcilla¬ 
tion of the Pendulum fo lengthened 5, and by that 
Means it will move with the fame Celerity; which 
was above propofed j but then the 703100 Revolutions 
will not be finiftied in lefs Time than 68zi Seconds 
(or rather Ofcillations) made by the lengthened Pen- ■ 
dulum. 

If by the keeping a Terrella in Motion in fuch a 
Pofture, and with fuch Celerity as is aforefaid, the 
magnetical Poles thereof, in reflect of the Terrella, 
remain immoveable, I think this is a plain Deraon- 
ftration that the central Magnet is loofe from the 

Earth, 
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Earth, aind revolves within it a little flower, as is con- 
je&ured by feveral, and to me feems mofi pro¬ 
bable. 

But if the magnetical Poles, by fuch a Motion as is 
defcribed, fhould in refpeft of the Terrella be tran- 
flated with a Motion retrograde to that wherein it was 
kept by the Machine, I fhould think it poffiblefor the 
diurnal Motion of the central Magnet to tranflate the 
Polarity thereof farther Weft ward by the Vertue of 
its own Effluvia, which are continually left a little 
behind, as it revolves on its Axle Eaft ward, and that 
the faid Magnet is fixed to the Earth. But thefe 
Things feem uncertain. 

However, I think it not impoffible to reduce the 
Period of the Motion of the magnetical Pole, in re- 
fpe& of the Earth, to a tolerable Calculation in much 
lefs Time than an entire Revolution thereof, by mea- 
furing daily the Quantity thereof: For effe&ing which, 
I have thought on a new Way of making a Needle 
not above 6 Feet long, with fome Engine-work to its 
Box, which, I believe, I can demonftrate will render 
it viiible daily to a naked Eye, that the Variation is 
changed: But I have no Time at prefent to defcribe 
it, being but juft able to finifh this j but if it may 
he acceptable, fhall readily communicate it on 
Notice. 


lit u/itl 
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II. An Ejfay upon the Ufe of fkBile in the Animal 
0economy, founded on an OhferVation of a Wound 
in the Gall-Bladder. By Alexander Stuart, 
M. T>. Bbyfician to her Majefty y and F. % S. 

f’he Case of Mr. Menzies, Sergeant in the Second 
froop of Horfe-Grenadier Guards, wounded in 
the Gall-Bladder , with the Appearances in the 
Body after Deaths and the Symptoms during 
Life ; with feme practical Inferences drawn 
from it . 

H E was wounded about Three o'Clock in the 
Morning, the 30th of October, 17x8, and died 
the fth of November following in the Morning, being 
the feventh Day after he was wounded, in the fortieth 
Year of his Age. 

Appearances in the Body, opened by Mr. Coldham, 
Surgeon, in the Prefence of Meffieurs Fiquel and 
Black, Surgeon?,.with feveral Gentlemen, and rayfelf. 

I. The Abdomen appeared diftended as in a Tym¬ 
pany, or Afcites* and tjie Skin of the Belly tinged 
yellow as Saffron in many Places. 

II. A triangular Wound appeared about two Inches 
on the right Side of the Navel, the Direction flantit|g 
upwards obliquely through the Integuments. 

ITT. The Belly being opened, difcqvered the Wpuqd 
to have penetrated through the Beritpueum, and the 
Sword had flanted upwards from thepce along the 
Omentum, grazing Highly upqn it, y?\i\c\i wa? Super¬ 
ficially ruffled, but fo as to be hardly perceivable. 
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IV. A fmall triangular Wound appeared in the Bot¬ 
tom of the Gall-Bladder, which had penetrated 
through the Membranes into its Cavity, but had no 
where wounded the Liver, nor any of the neighbour- 
ing Parts. 

V. The G alb Bladder was flaccid or collapfed, 
containing only a few Drops of Gall, which, by 
prefling the Cyjtis {lightly, flowed out into the Cavity 
of the Abdomen through the Wound. 

VI. The Guts throughout their whole Trad being 
diftended, fo as could be judged to triple the Extent 
of their natural Diameters, feemed to fill the whole 
Cavity of the Abdomen , fo as to give the outward 
Appearance of a Tympany, or Afcites; which Diften- 
fiondifappeared, and the Guts collapfed, upon making 
feveral Pun&ures with a Lancet in their Sides, to give 
Vent to the Air. 

VII. The reft of the Cavity of the Abdomen, which 
was not clofely filled up by the diftended Guts, con¬ 
tained a grofs muddy Water, or Serum, intenfely yel¬ 
low, or highly tinged with Gall, to the Quantity of 
three Quarts, as I was able to guefs without mea- 
furing it. 

VIII. All the Guts and Contents of the Abdomen 
were highly tinged with this yellow Liquor, but no 
other Part of his Body, out of the Contad of this 
Liquor, had the leaft Appearance of it. 

IX. No Inflammation appeared in any Part of the 
Guts, or in any of the Vtfcera , or Contents of the 
Abdomen, which were all found and healthy." 

X. The Obliquity of the Wound through the Inte¬ 
guments, Mufcfes and Peritoneum, made it impof- 
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Able for the external Air to enter into the Cavity of 
the Abdomen that Way. 

fhe Symptoms during Life. 

' I was called the'id Day of November about Eleven 
o’Clock in the Forenoon, being the fourth Day after he 
received the Wound. 

I. The Surgeons who had attended him from the 
Beginning, Meffieurs Ft quel, Coldbam , Wilkie and 
Black , being prefent, told me that his Belly had been 
diftended, as I faw if, from the Beginning, giving the 
Appearance of a Tympany, or Afcites, and it conti¬ 
nued at the fame Pitch of Diftenfion, neither ‘dimi- 
nifhed, nor fenfibiy encreafed, to the Time of his 
Death. 

II. No Radius or Flatus , upwards or downwards, 
nor Borborygmi , notwithstanding this Diftenfion of 
the Belly. 

III. He never went once to Stool after he received 
the Wound, though pretty flrong Purgatives and fe- 
veral Clyfters had been given for the three Days be¬ 
fore I came ; and though no Opiat (which might have 
been fuppofed to have retarded their Operation) had 
hitherto been exhibited: Neither had thofe Purgatives 
nor Clyfters, which I ordered afterwards, the leaft 
Effeft. 

IV. He took what was thought a fufficient Quantity 
of Drink and liquid Food. 

V. He never flept, or but very little, by fhort Slum¬ 
bers, of about half an Hour, or an Hour at longeft, 
and that very rarely, notwithftanding pretty large 
Dofes of Opiats were given to procure Reft, after I 
came. 
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VI. The Wound in the Integuments never digefted 
in the ufual Manner; but looked flaccid, or flabby 
and pale, almoft without Pus. 

VII. The i Urine in very fmall Quantity, at moft 
two or three Spoonfuls at a time, clear but yellow, as 
if tinged flightly with Saffron, and without Sedi¬ 
ment. 

VIII. His Pulfe was full, ftrong and even, but not 
quick. 

IX. No feverifh Heat to be felt in the Shin , on any 
Part of theBody. 

X. His ftongue not hard, rough or black, as in a 
Fever, but of its natural Colour, with a filky Drinefs, 
and very little Saliva. 

XI. He was not in the lead delirious, from the Be¬ 
ginning to the Time of his Death. 

XII. He had fome flight Fits of the Hickup the fe- 
cond Day after I faw him, and fome few Reachings to 
vomit; fome Intermiffions in his Pulfe, fometimes one 
in io, is, ^o, or 30 a Day before his Death. 

In order to make fome Ufe of this Cafe, it is necef- 
fary to premife, that as Reafoning without a Founda¬ 
tion in Fads and Experiments, does rarely lead to any 
Certainty in Natural Knowledge, fo Obfervations of 
Facfs and Experiments themfelves, would be, in a great 
Meafure, fruitlefs, if we did not endeavour, by Rea¬ 
foning, to draw obvious, ufeful and pradical Conclu- 
fions from them : In order to which, it muft be ob- 
ferved. That the great Apparatus in the Liver and 
Spleen, two of the largeft Fifcera in the Body, con- 
feifedly defigned for the Preparation and Secretion of 
the Bile } and the Place of the Interims* into which 
it is immediately depofited, afford indeed a ftrong Ar¬ 
gument 
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gurnent for the univcrfal Ufe of it in the Animal CEco- 
nomy; but do not dirC&Iy point out what, or how- 
many thefe Ufes are, about which there has beeti a 
great Variety of Opinions. 

But this Angular Cafe, which muff have happened 
very rarely, if ever before (wherein none of the In¬ 
wards, or Fifcera. , but the Gall-Bladder only was 
wounded, and by that Wound nothing but the Gall 
was loft or mifplaced) by (hewing how many Functi¬ 
ons in the Animal QEconomy were impaired or de- 
ftroyed by the foie Lofs or Want of it, does at the 
fame Time point out or demonftrate the Ufe and Ne- 
ceffity of it towards Health, or. the Perfection of thefe 
Functions; and perhaps may lead to fome Indications 
of Cure, in Cafes wherein it is known to be deficient, 
faulty or redundant. 

There was no other apparent or afiignable Caufe for 
thefe various Symptoms during his Life, of Death it- 
felf, and of thofe feveral Appearances in the Body dif- 
feCted after Death, but this Wound in the Gall-Blad¬ 
der : And as this Wound could not affeCl any of the 
Parts, nor produce thefe Symptoms in any other Senfe 
than as it gave Vent to the Gallinto the Cavity of the 
Ab'domen^xA deprived the Cavity of the Intejines and 
the Blood of it: Therefore from this Lofs and Mifpla- 
cing of-the Gall , all thefe Symptoms and Appearances 
may juftly be concluded to arife, and I think may be 
accounted for from that Caufe in the following Marnier. 

I. The Abdomen was diftended, as in a Tympatiy, 
or Acites, from the Beginning, and the Guts .appeared 
inflated to their utmoft Diameters. 

It is true, that this Inflation and Diftenfion happens 
to moft a few Hours before Death, and to all foon 
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after Death, and arifethfrom the Spring, or Elater of 
the Air included, getting the better of its Antagonift 
Spring, or Elater of the mufcular Fibres of the Sto¬ 
mach and Guts, which have no longer the Affiftunce 
of the Blood and' Spirits to contrad them, and keep 
up their periftaltic Motion. But the In Ration and 
Diftenfion here fpoken of, was feveral Days before 
Death, and, as I have been told, the very next Day after 
he received the Wound, though the Pul/e was appa¬ 
rently ftrong and equal, and therefore a Defedl of Blood 
and Spirits not to be fufpedled: And therefore it may 
be juftly concluded, that the Influx of the Gall into 
the Cavity of the Guts , is as neceflary to the Strength 
of their Contradtion and Perfection of their periftaltic 
Motion, as that of the Blood and Spirits into their 
Sides ; and that thele three are the conjundt Caufes of 
this Motion in Health, which would be defective by the 
total Want of any of them. _ ( 

Hence we fee that in Scyrrhofities of the Liver, 
where the Secretion, and therefore the Excretion of the 
Bile is more or lefs defective ; and in the Jaundice, 
where, by forae Obftru&ion in the Biliary Duffs 
after Secretion, a Part of it is forced back, and regur¬ 
gitates into the Blood, and very little of it is thrown 
into the Guts; I fay, in thofe Cafes we obferve an 
uncommon- Diftenfion in the Guts, and Coftivcnefs; 
which, if the Cafe proves incurable, terminates in an 
Acites, or Dropfy, in the Cavity of the Belly. 

It may alfo be worth while to enquire, whether 
that which is commonly called an Hyfteric, or ner- 
' vous Cholic, generally attended with a leffer Degree 
of fuch like Diftenfions, with Flatus's and Borhoryg- 
mij l fay, whether this Diftemper, wherein the ani¬ 
mal 
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mal Spirits are fo much, and only accufed, does not 
partly arife from a fluggiOi Secretion and Excretion of 
the Bile, occafioning a Defed in its Quantity} or 
from its Acrimony and gre.at Vifcofity, occalioned by 
its Stagnation in the Gall-Bladder ; or from both 
thefe, as well as from a defedive or unequal Diftribu- 
tion of the Blood and Spirits in the Parts affeded. In 
confirmation of which, I have generally obferved, that 
at fome.timeor other in the Cure, a great Evacuation of 
porraceous vifcid Bile, brought away either by Art or 
Nature, as well as a great Profufion of pale Urine , finilh 
ed the Cure for that Time. The Vomiting of porraceous 
Bile, very common in fuch Cafes, proves the fame; and, 

I believe, it is generally allowed, that the ferruginous, 
porraceous and black Colour of the Bile , are owing to 
fhorter or longer Stagnations of it, chiefly in the Gall- 
Bladder , which the fedentary Life of 'rhofe who are 
fubjed to thefe Cholics, will fufficiently account for, 
even if there was no other Error in their Way of li¬ 
ving 5 and whoever has obferved the high yellow Co¬ 
lour and Contents of the Urine in a Jaundice, , ari- 
fing from a Redundancy of Bile in the Blood, will 
readily acknowledge that an uncommon watery Pale- 
nefs in the Urine , where no more thanihe ufual Quan¬ 
tity of Fluids has been taken down to dilute it, does, 
fhew a Defed of Bile in the Blood ; and I believe it is 
eafy to account for the Flatus's, Borborygmi , Inverfions 
of the perifhltic Motion, the Pila liyjlericPalpi¬ 
tations, Scotomia , Vertigo, and other Symptoms of 
thefe Diftempers, which are called Nervous and Hy- 
fteric, from the £ime Caufe. And hence it is, that 
Bitters and Steel, known Deohjruents of the Liver , 
and CorreHors of the Bile , with gentle Chologogues 
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in very fmall Dofes, are of fo much Ufe in fu'ch Cafes • 
though it be certainly true, that all ftrong .ftiinulating 
£ motives are very hurtful and improper. 

IL But to return to our Cafe, there was no Ruffins's 
or Flatus's upwards or downwards, nor Borborygml, 
notwit. .Handing this Diftenfionof the Belly and Infla¬ 
tion of the Guts. 

This, I think, (hews very plainly that the Guts 
had loft, all Motion, and were Paralytic by a total 
Want of Bile only, as much as if their Nerves had 
been totally obftruded: For had any Motion remained 
in them, whether the natural and regular periftaltic 
Motion, or a preternatural convulfive one, the Con- 
tra&ion of them either Way,"would have propelled the 
contained Air from one Place to another, and would 
have occaftoned Borborygmi , or would have expelled 
a Part of it upwards or downwards, _ when Nature 
had fo much need of it to relieve the diftended Guts , 
and Art had contributed to that Intention by Clyfters 
and Purgatives given. 

Which ferves to illuftrate what has been faid above, 
concerning the defedive and convulfive Motion of the 
Guts in Hyfterick Cafes, where, through a Defed in . 
the Quantity or Qualify of the Bile y or from both 
thefe, the Motion of.the Guts becomes defedive, ir¬ 
regular or convulfive, but is not totally loft through 
a total Want of it, as in this Cafe. 

ITT. He never went to Stool after he received the 
Wound, and the ftrongeft Purgatives and Clyfters that 
could be reafonably given, had no Effed. 

This feems alfo to be owing to *he Want or total 
Lofs of the periftaltic Motion j and plainly fhews, 
that the ftrongeft purging Stimulus has not the Power 

to 
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to reftore it, without the Abidance of the Gall: For 
had if been in any Degree reftored, the Belly would ' 
have fallen proportionally, and fome Evacuation of 
what was lodged in the Prim# Vi# would have fol¬ 
lowed. 

IF then the Power of Purgatives depends upon the 
Co-operation of the Bile, it will follow, that where it 
is moil aftive or 'redundant, their Operation will be, 
c#teris paribus, greateftj and where it is unadive or 
deficient in Quantity, they will have proportionally 
a lefs Effed. Though it be true that a great Quantity, 
or morbid Acrimony of the Bile, by a tooftrong and 
violent Irritation, will bring the Interims into fuch 
• Spafms, as to flop all Excretion by Stool; and the 
ftrongeft purging Stimulus added to it does only en- 
creafe the Spafms and Coftivenefs; as in Bilious Cho¬ 
lic?, which are always attended with exceeding Co¬ 
ftivenefs, not conquerable by the ftrongeft Purgatives, 
if they be not joined with Opiats, to allay the Spafms, 
and obtund the Acrimony of the Bile. 

He took what was thought a fufficient Quantity of 
liquid Food and Drink j but if the Elater of the Guts, 
and their periftaltic Motion were loft, it iseafy to prove 
that none of his Food or Drink could enter the La&eaJs 
for want of the periftaltic Motion ; and therefore that 
he died ftarved. Andthis will account for all the reft of 
the Symptoms mentioned. 

To prove that this was his Cafe. All that have 
feen live Diffe&ions, intended to ftiew the Nature of 
the periftaltic Motion, and the Courfe of the Batteals, 
rrmft have obferved, that the Guts have an alternate- 
Syftole and Diaftole, or Contraction and Dilatation 
called the periftaltic Motion, the fuperior- Seftion 

con- 
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cantra&ing itfelf, while the immediate inferior is di¬ 
lated ; and this Motion is carried on in feveral Parts 
of the Guts at the fame time ; and the contracting 
Part, by expelling the Blood and Chyle out of its Sides, 
in its Contraction looks, pale, while the Parts dilated 
look florid, and the Veffels full of Blood and. Chyle, 

Now the Part contracting rauft neceifarily force the 
Chyle from the groffer Parts of the Food or Aliments, 
towards the inner Surface of the Guts , where the per¬ 
forated capillary Extremities of the LaBeals in the 
villous Coat are ready to admit, or rather to abforb 
it by Attraction, as far as the larger and vifible Branches 
of the LaBeals on the Coats of the Guts, into which 
it eafily flows in the Time of Dilatation, or Diaftole, 
which ■expands and unfolds thefe Veffels at that Time 
for its eafy Reception •, from which it is farther pro¬ 
pelled by the next Syftole, or. Contraction, into the 
primary or firft Order of the LaBeals in the Mefen - 
tery\ and by the fame repeated Impulfes of the 
contracting Sections of the Guts , is . forced farther 
through the fecond Order of LaBeals in the Mefen - 
tery, into the Receptaculum Commune , and the tho¬ 
racic DuB ; affifted by Valves, and promoted by the 
inceffant Motion of the Mufcles , and of all the Con¬ 
tents of the Abdomen and thorax in Refpiration, it 
is at laft poured into the fubclavian Vein , for a perpe¬ 
tual Recruit of the Blood in a healthy State. 

But if the firft Movers in this Series fail, that is, if 
the mufcular Fibres of the Guts have loft their peri- 
ftaltic Motion, as in this Cafe, then the Expreffion, 
Abforption and Progrefs of the Chyle deferibed, can¬ 
not fucceed, the Blood rauft be deprived of its Re- 
xruit, and the Perfon die ftarved; which, as I have 
. faid 
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faid before, feems to have been this Performs Cafe, and 
will fufficiently account for the reft of the Symptoms 
above recited. 

Fir/, His Want of Sleep, and the Inability of Opi¬ 
um to procure it, might be owing to a Want of Re¬ 
cruit of Chyle in the Blood: As we fee that thofe 
who live fparingly, fleep very little, and thofe who 
feed plentifully, require by fo much a greater Num¬ 
ber of Hours to fleep •, and in all chronical Cafes, 
where the Body ceafethto be nourifhed, the Sleep alfo 
ftils, and Opiats have but little Power ; whereas in 
Children, where a great Part of their Food goes to¬ 
wards both Nouriftiment and Acretion, the greater Part 
of their Time is fpent in Sleep. 

It may indeed feem difficult to conceive how a Want 
of Reft fhould enfue fo foon after the Accident. But 
confidering that the Lofs of one Meal in a Day, efpe- 
cially of Supper, to fuch as have been accuftomed to fup, 
has occafioned fewer Hours Reft in the following Night, 
it will follow, that fuch Perfons require at leaft feme 
fmall Recruit once in fix or feven Hours, in order to reft 
their ufual Number of Hours • and therefore in our Cafe, 
where all Recruit muft have ceafed foon after the Ac¬ 
cident, he might be fenfibie of the Impairment of 
Reft in fix or feven Hours after it, and thofe about 
him might well obferve the Encreafe of that Symp¬ 
tom, at leaft in the following Night. 

Another Difficulty arifeth from the Obfervation of 
Swallows and forioifes, Qfc. who fleep moft in 
Winter, when they eat and drink nothing. In anfwer 
to which, there feems to be no Parity between the na¬ 
tural Conftitution of their Blood and Humours, and 
that of Men: To thefe, and fuch like Animals, with 

B b b regard 
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regard to Recruit and Nourishment, Action and Reft, 
the Spring and Summer are as one Day, and the Winter 
as one Night 5 and their Blood and Humours feem 
to be fitted by God and Nature, not only to bear,but 
even to require fuch long Periods of Reft and Action, 
And probably there is as little Parity between the 
Crafts and Conftitution of the Blood and Humours of 
a healthy Perfon, and of thofe in foporous and cata- 
leptick Difeafes, who are reported to have flept for 
Weeks or Months without Food of any kind: And 
therefore, I fay, where the Crafts and Confidence of 
the Blood and Spirits are nearly the fame, that is, ce¬ 
teris paribusy he who feeds, and is nouriftied mod, 
will ileep longed, & e contra. 

The Pofition here advanced is farther confirmed by 
the Inefficacy of the Opiats given, they being capable 
©f entering into 'the Blood through the Pores of the 
Stomach in Contad with them ; by which quick Paf- 
fage they have been obferved to procure Reft foon after 
they have been applied outwardly, or taken down 
into the Stomachy as in this Cafe they may juftly 
be fuppofed to have done: Though, for the Reafons 
above-mentioned, neither they nor any thing elfe 
could pafs by th eLaffeals: But as the Aliments couia 
not pals that Way, viz. by the Pores of the Stomach , 
nor by the La Ideals into the Bloody there could be 
no Recruit norNouriftiment: And therefore the Opiats, 
though they did enter into the Blood by the Pores 
of the Stomach in Contact with them, could not 
procure Reft. Thus it would feem provable, that 
Opiats do produce their Effed by detaining the Chyle 
crude -longer than ufual in the Mafs of Blood,. and 
thereby lengthening Sleep beyond the 'ufttal Time j 
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and that they are ineffectual where there is no Chyle 
in the Blood to be detained. 

But to explain how 0plats do contribute to retain 
the Chyle and other Crudities in th e^Blood, longer 
than ufual, would require a Difquifition too tedious 
for this Place : But their Power of retarding or fup- 
preffmg all or moft of the Secretions and Excretions ; 
their palling orobtundingthe Appetite} their enabling 
one to faff long, and fupporting one in Journies and 
Labour for a long Time without Food (Effeds well 
known to the turks and AJtaticks in their Journies 
throughDeferts,£?ff.) thefe, I fay, and fome other known 
Effects of Opium , do very much favour this Opinion. 

Secondly , The Want of Pus in the Wound was 
probably owing to a Want of Recruit of Chyle in 
the Blood ; and the Flabbinefs and Palenefs of its 
Lips , to a Shrinking of the Parts for want of daily 
Nourifhment. 

thirdly) The fmall Quantity of Urine was pro¬ 
bably alfo owing to a Want of Recruit of Fluids from 
the Prima Via: For thefe, in a healthy State, find 
their Way to the Urinary Pajfages^ very foon. The 
flight Tindure of Yellow, which it had, muff have 
been from the Bile fpiltin the Abdomen, and filtrated 
through the Duplicature of the Peritonaum , and Bot¬ 
tom of the Bladder: For it could not be fuppofed to 
derive its Colour from the Blood ’, into which no Bile 
could now enter by the common Way. 

Fourthly , The Want of Saliva , and thefilkyDri- 
nefs of the tongue , feems to have been owing to the 
fameCaufe, a Want of Recruit of Fluids m the Bloody 
and a Lofs of fo much of them as fell into the Ab¬ 


domen* 


Fifthly, 


Bbb x 
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Fifthly , If it be fuppofed that fuch a fmall Wound 
through the Integuments and Muffles of the Jbdo- 
wen and the Peritoneum, was capable of producing a 
Feveu then hfsnot having any Symptoms of a Fever , 
muft be owing to a total Defed of Bile and Chyle in 
the Blood, none of which could enter the LaBeals 
for want of the periftaltic Motion, as has been 

^Lafly, The few Fits of Hickup, Reachings to vo¬ 
mit, and Intermiffions in the Pulfe in declining and 
dying Perfons, feern to arife not only from a Defect, 
and therefore an unequal Diftribution of the Blood 
and Spirits , but chiefly from the ' Corruption and ir¬ 
ritating Acrimony of them, as the immediate Caufe of 
Death in this and mold other Cafes. Which will be 
farther explained in the following Pages. 

Objection I. 

It may very reafonably be objected here, that the 
DuBus Hepaticus would carry a Sufficiency of Bile, 
for the Ufes of the Animal CEcono’my, into the Cavity 
of tixelntefines, though none came by the DuBusCy- 
jticus\ and Nature feemsto have provided the DuBus 
Heputicus for this Purpofe, that if any Obftrudion or 
Defed fhould happen in any of thefe Secretory Channels* 
the Secretion and Excretion might go on for the Benefit 
of the QEconomy, in the other : As Nature has provi¬ 
ded two Kidneys, and double Organs of Senfe, for the 
fame Reafon. But the Effect will not be the fame in 
a Wound, which is the Reverfe of an Obftruftion y 
becaufe by a perpetual Evacuation through it, fuch a 
Revulfion and Derivation is made, as drains and de- 
ficcates all the neighbouring Parts, and either Mens 

or 
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or entirely fruftrates the Secretion and Excretion by 
them : And this we find to be true, where the Secre¬ 
tory Organs and Duds concerned in the different Secre¬ 
tions, lie at a great Diftance from one another; as in 
the Diabetes we generally fee a very great Deficca- 
tion of the Salival Glands, a Defed of Saliva., and 
a perpetual Thirft; and Sweating and Loofenefs leffen 
the Secretion by Urine \ an Jjjue drains and emaciates 
the neighbouring Parts; and it is mechanically de¬ 
monstrated by Bellini, that the Flux of the Bloody 
and of all the Humours, will be mo-fl and ftrongeft 
towards the Part where the Refiftance is taken off; 
as in Bleeding, to which this perpertual Flux of Bile, 
through the wounded Gall-Bladder , feems to have a 
great Affinity ; and therefore would probably promote 
the Afflux of Blood and Secretion of the Bile fo much 
and fo ftrongly towards the Fejfels, Glands , and Se¬ 
cretory Duks leading to the Cyjis, as very much to 
leffen, or totally to hinder the Secretion by th tDudlus 
Hepatictis into the Guts by that Channel: And there¬ 
fore, in this Cafe, the whole of this ufeful Juice feems 
for this Reafon to have been totally loll to the Animal 
CEconomy. 

Objection II. 

Another Objedion is, that as the Guts and other 
Contents, and even the Mufcles and Integuments of 
the lower Belly, were highly tinged by the Bile , it 
is probable that fome of it has got into the Cavity of 
the Guts, where it might, by its Stimulus , keep up 
the periftaltic Motion, and by the Ladleals get into 
the Blood y for theUfe of the Animal CEconomy; as 
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it appears that fome of it got into the Bladder in that 
Manner, and tinged the Urine. 

It is not unlike that this might happen when the 
Bile came to be very redundant in the Cavity; but in 
pafling through the Interlaces of the Fejfels and Fi¬ 
bres °of the Gate, as through a Filtre, t hegroffer, 
faline and fulphurious Particles of it, which are the 
moft pungent and adive Parts, mull have been left 
behind j which the muddy Thicknefs, as well as Deep, 
nefs of the Colour of the Liquor found in the Cavity 
of the Abdomen, compared with the tranfparent Clear* 
nefs of the Urine of a much lighter yellow Colour, 
without Sediment, does feemto prove: And it is not 
likely that fuch a fmall Quantity of filtrated Bile , as 
may be fuppofed to have palfed that Way, deprived of 
all its adive Parties, could either in Quantity or Qjia- 
lity be fufficientto alfift in any Function of the Ani¬ 
mal OEconomy, whether Natural, Vital or Animal: 
And, in Fad, if any palfed that Way, it appeared 
plainly inefficient to promote the Contradion and pe- 
riftaltic Motion of the Guts , which remained preter- 
naturally diftended, as has been Paid, from the Begin¬ 
ning to the Time of his Death. , 

Objection III. 

It has been alfo objeded, that an Animal which dies 
ftarved, dies delirious and feverifh, the Experiment 
having been made on Cats and Dogs: And therefore 
this Perfon, who had no Fever, nor Delirium of any 
kind, cannot be fuppofed to have died ftarved. 

I will not difpute thefe Fads, efpecially the Expe¬ 
riments upon Cats and Dogs, though I haye not made 
any myfelf, nor do I remember to have had any juft 

or 
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or accurate Account of the Symptoms of fuch who 
have died of Hunger and Thirft, in Sieges, and at Sea 
though many Inftances have been, and no Notice, 
that I know of, has been taken of their having died 
mad, delirious or, feverifh, though thefe Symptoms 
are fo remarkable and affecting. But fuppofing thefe 
Fads, thefe Cafes will differ very much from this 
before us: For an Animal ftarved to Death purely 
for Want of Food, has the Gall flowing conti¬ 
nually into the Cavity of the Intejines , unmixed 
and undiluted with Chyle , and from thence by the. 
Lafteals into the Blood j. fo that in a few Days this 
acrimonious Juice mult become more redundant there, 
than any other Humour \ which joined with the con- 
ftant Attrition of the Globules in Circulation,. mud 
foon render the Blood very acrimonious, rancid and 
alcalin $ that is, muft reduce the whole to a Mafs of 
Putrefadion, capable of ftimulating the Brain and 
Nerves , fo as to produce a Fever, Delirium or Mad- 
nefs: But in the Cafe under Consideration, no Gall 
could enter into the Blood : And therefore this Degree 
of Putrefadion, and the Effeds of it, could not hap¬ 
pen ; though it muft be owned, that, through a Want 
of Recruit and Dilution, a lower Degree of Putre¬ 
fadion of the Blood and Humours muft have followed,, 
even in this Cafe, from the continual Attrition in Cir¬ 
culation •, fuch at leaft as was fufficient to render the 
whole Mafs in a few Days unfit for any of the Ufes 
in the Animal QEconomy, or the Functions of Life:. 
And therefore may be juftly fuppofed to have been the 
immediate Caufe of Death: For all the paffive Prin¬ 
ciples or Materials of Putrefadion, being adually in 
the Subftance of the Blood y and all the adive Princi¬ 
ples 
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pies of Heat and Attrition being at work upon it to 
produce this Effed, it could not fail to be brought 
about in a few Days; and the fame would happen to all 
Animals, is what is effete, corrupted or altered, fo as 
to be unfit for the Ufe of the Animal, was not con¬ 
tinually carried off by the Emmeries, and a frefh 
Recruit daily fupplied from the PtIms Vis 5 which 
Evacuations and Supply being kept up in their due 
Quantity and Proportion, do effe&ually prevent all 
Putrefadion and Acrimony, and keep the Blood and 
Humours in their natural Temperature, commonly 
(though miflakenly) called Sweetnefs. 

It is not then a Defed in the Quantity of Fluids 
which kills an Animal in Fading, but a poifonous 
Acrimony, which the j Blood and Humoiits naturally 
contrad, for want of a frefh Recruit and equal Eva¬ 
cuation. Thus in chronical -Diftempers, where the 
Perfon appears extenuated and exhaufted, the Quan¬ 
tity of the Fluids is certainly very fmall, yet enough 
to maintain Life for fome Months or Years, being kept 
in fome Degree of Sweetnefs or proper Temperature, 
by a certain Proportion of Recruit and Evacuation: 
But where the Recruit is entirely fubftraded, the 
Evacuations will be proportionally leffened: And there¬ 
fore the Quantity of Fluids may remain much the 
fame, but the Quality will alter, and Putrefadion 
for the Reafons above afligned muff take Place, and 
be the immediate Caufe of Death, even long before the 
Mafs of Fluids can be much diminifhed in Quantity, 
as in the Cafe before us. Which leads to the Anfwer 
of another Difficulty, viz. 


Ob- 



I 55? ) 

Objection IV. 

How the Pulfe fhouid continue full, ftrong.and 
equal for feverai Days, while the Perfon was in a- 
ftarving Condition, and the Blood had no Recruit 
from the Prims Vis ? 

This indeed would be very unaccountable, if the 
Wafte of the Blood and Humours were fuppofed to con¬ 
tinue at the fame Height as before the Accident, and 
the Evacuations by the EmmBones were the fame as 
in perfed Health. In this manner the Contents of the 
Blood-Vejfeh would be foon waded and exhausted : 
But SanBor'm 's Obfervations and Experiments do fhew, 
that the daily Recruits and Evacuations keep Pace with 
one another, and are nearly equal in 14 Hours in a 
healthy State: And therefore where the Recruits are 
plentiful, the Evacuations will be equally fo; and 
where thofe are fparing the Evacuations are fmall ; or 
where the Balance is caft too much of either Side, fome 
Indifpofition or Diftemper muft follow. There is no 
Exception from this Rule, but in Children, a Part of 
whofe Nourifhment goes to Acretion, and fheEncreafe 
of their Weight: Therefore in the Cafe before us, the 
Recruit being entirely fubtraded, the Evacutions muft 
have been little, or next to nothing: And therefore the 
Quantity of the Blood and circulating Humours would 
remain much the fame, and keep up the Fulnefs, 
Strength and Equality of the Pulfe for feverai Days, 
until th e critical PutrefaBion and Colliquation of the 
Blood above-mentioned, on the fifth or fixth Day, 
rendered it unfit for a regular Circulation^ and pro¬ 
duced Intermiflions in th ePulfe^ Reachings to Vomit, 
and Hickup, all of them being local Convulfions, and 

C c c the 
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the EffeCts of Corruption, Acrimony, Irritation, and 
an unequal Diftribution of the Fluids , which termi¬ 
nated in Death in the Beginning of the feventh Day. 

The Sum of what has been faid is, that in this Cafe 
very little, if any, Bile entered into the Iniejfmes , 
and that ineffectual} and none at all into the Blood. 
And as there was no apparent DefeCt in any Part of the 
Body, nor any Wound that could have been either dan¬ 
gerous or deadly, in any other refpect than as it gave 
Occafion to the Lofs and Mifplacing of the Gall } it 
is therefore evident, that all the Symptoms, and his 
Death, were entirely owing to the Lofs of this ufeful 
Juice; which it feems is fo neceflary to all Parts of 
the Animal QBconomy, Natural, Vital and Animal, 
that this Perfon could not live above fix Days with¬ 
out it. 

The practical Inferences“flhft feem to flow by ne- 
ceffary Confequences from this Obfervation, are, _ 

X. That the periftaltic Motion of th tlntejines is as 
much owing to the Influx of the Bile into their 
Cavity , as to the Influx of the Animal Spirits and 
Blood into their Sides : And therefore that the Bile 
is to be looked upon as one of the prime Movers in the 
animal CEconomy, by which the elaftic Springs of 
the natural Motions, to wit, the mufcular Fibres of 
the Guts are fet to work; upon whofe Motion all the 
fubfequent vital and animal Motions do fo far depend, 
that none of them can be long in Perfection where it 
is imperfed, nor fubfift many bays where it is totally 
wanting. 

II. This prime Motion is totally loft by a total 
Want of Bile\ proves fluggifli by a Defeft in its Quan¬ 
tity : becomes irregular or convulfive by a great Re¬ 
dundancy 
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dundancy or morbid Acrimony of it. From whence 
feveral Diftempers that are called Nervous may arife, 
and are more likely to be cured by correcting and eva¬ 
cuating the redundant or faulty Bile, and difobftruCt- 
ing the Liver , than by moft other Medicines taken 
from the common Clafs of Nervines • 

III. That the Power of Purgatives depends upon 
the Co-operation of the Bile : And therefore it is 
probable, that the Difference of Conftitutions, at equal 
Ages, with refpeCt to Purgatives, depends more upon 
the Quantity and Quality of the Bile, than on the 
Bulk or Weight of the Body, Quantity of the Blood, or 
other circulating Humours. 

IV. It alfo appears that the Nourifhment and Acre- 
tion of the Body do in fome Meafure depend upon a 
due Quantity and proper Quality of this Juice, with¬ 
out which the Blood and circulating Humours could 
not be recruited from the Prims pis : And there¬ 
fore that Defeds in it may be frequently the Caufe of 
a Marafmus, or Wafte of the Body, where it is little 
fufpeCted: Which may ferve to point out the Method 
of Cure in fuch Cafes. 

V. This Obfervation feems to lead to the Know¬ 
ledge of the immediate Caufe of natural Reft or Sleep 
in a healthy State ; to wit, a certain Quantity or Pro¬ 
portion of frefh Chyle in the Blood ; the Want of 
which, from whatever Caufe, will occafion Watchful- 
nefs, or fome Degree of it. And this may ferve to 
point out the immediate Effect and Conferences of 
Opiats , whence may be gathered how far, and in 
what Cafes they may be effectual and ufeful j and in 
what Circumftances they may be ineffectual, ufelefs 
or hurtful. Which may deferve a farther Illuftration. 

Ccc i VI. That 
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VI. That a* due Quantity of Aliments, at proper 
Intervals of Time, is neceifary to keep the Blood and 
Humours in their natural Temperature and Sweet- 
nefs, and to preferve them from Acrimony and Putre- 
faction: And this will be true in ail Diftempers as 
well as in Health, and is againft the Pradice of fuch 
as pretend to ftarve away Diftempers, or to deny a 
due Quantity of Drink and liquid Food to the Sick,, 
efpecially in Fevers, where the Want of this Re¬ 
cruit will tend to encreafe the Acrimony or Pu¬ 
trefaction, whence the Malignity of rnoft Fevers does 
arife, 

VII. That Pus, or Matter in a Wound or Ulcer is 
the Product of Chyle, and not of the Blood ox Se¬ 
rum: Which has indeed been the received Opinion, 
though fupport-ed by no other.JPioof than the Simi¬ 
litude of Pus to Chyle. And as a great Redundancy, 
as well as a Defeft of Pus, does fometimes retard the 
Cure of a Wound or Ulcer, this may ferve to (hew 
by what Means it may be encreafed or diminiftied, to 
anfwer the Intentions of the Artift.. 

This alfo makes it appear probable, that a great 
Redundancy of Chyle difpofeth the Body to purulent, 
fuppuratory and fcrophulous Diftempers j. and feems 
to indicate the fubtrading fuch Sorts of Food as af¬ 
ford a rich, grofs or plentiful Chyle , and the admini- 
ftring of fuch Medicines as may ftrengthen Sangui¬ 
fication, and the other a (Emulating Powers, to a (Emu¬ 
late and thereby confume it; the Sanguification and 
a (Emulating Powers being manifeftly weak, as^ the 
Chylification feems to be ftrong in all fuch Cafes. 
And this feems to be the Reafon why in Adults^ 
as the Sanguification grows ftronger, and in Age, as 
the Voracioufnefs of the Appetite* too common in 
z • Youth, 
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Youth, declines, tliefe Diftempers do often decreafe, 
and at laft wear out of themfelves: Which {hews 
what Affiftances Art ought to contribute, to bring 
about the fame Effed in a lefs Time. 

I mud here own my Omiffion to open the Stomach 
and Guts , in order to view the State of their Con¬ 
tents, where the Gall was entirely wanting, which 
might have given fome Light to this Observation. 
This Omiffion happened through fome Hurry at the 
Time, which I regret j but am apt to believe, that as 
moft of his Aliments were Liquids, the Alterations 
would not have been very confpicuous or obvious to 
the Sight. And I hope it will not be impradicable to 
make fome Experiments on live Animals for this Pur- 
pofe, with more Care and Attention, for fupply- 
ing what may have been defective in this Obfer¬ 
vation. 


Ill, Objer'va.tio Lunaris Eclipfeos , Ulijfipone bahita 
die 2 Februarii, An. 1750 , N. S. in Collegia 
Antonii magni d (fteV. < P. Joanne Bap- 
tifta Carbone, Soc. Jef. Ex ejufdem Cl. Firi 
Epiftok ad Jacobum de Caftro Sarmento r 
M. 2). Coll Med. Lond. Lie,. & % S. $. 


femp. Fer. P. 
H. ' " . 


M. 


13. zy o Incipit penumbra fenlibilis*. 

40 o Fit fpiffior. 

y8 o Fit fpiffiffima.. 


Dubi- 
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'femp. Ver. P» M. 

H. ' " 

14 3 4 5 Dubitatur de Eclipfis initio. 

* 432 Nunc certo incipere videtur. 

6 o Jam difcus Lunas apparet deficiens. 

9 47 Umbra attingit plagam Borealem Ter¬ 

ras Pruinae. 

10 ay Pervenit ad Harpalum. 

11 6 Medium Harpali tenet. 

16 1 £ Attingit Litus Boreale Sinus Iridura. 

18 34 Heraclides totus tegitur. 

aa 38 Plato incipit. 

23 50 Medius Plato latef. 

24 54 Totus Plato obumbratur. 

29 40 Umbra ad Ariftarchum. 

31 yy Ad lTaedwta-Ariftarchi. 

33 42 Totum Ariftarchum occulit. 

34 yy Ariftoteles obumbrari incipit. 

36 24 Medius Ariftoteles tegitur. 

37 49 Ariftoteles totus in umbra. 

39 9 Eudoxus totus. 

43 57 Umbra attingit Endymionem, & Ari* 

ftillum fitnul. 

.44 53 Medius Endymion, Sc totus Ariftillus 

latet. 

45- 48 Endymion totus. 

48 Tiraocharis totus } umbra pervenit ad 

Litus maris Serenitatis. 
yy yo Ad Lacum Somniormtt. 

56 30 Ariftarchus incipit emergere. 

y8 ao Medius Ariftarchus extra'umbrara. 
iy o 34 Ariftarchus totus emergit. 

4 ay Poffidonius incipit obumbrari; 

•Lacus 
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temp. Fer. P 
H. ' " 

15 * II 35 

13 ™ 

1 6 S 

*7 54 
30 49 
*3* 58 

34 3 

40 46 

46 ai 

47 ** 

48 33 

50 55 
5 X 37 

54 a 9 
56 58 

l<> 1 48 

3 14 

4 o 


M. 


Lacus Soraniorum totas, & dimidiutn 
Poflidonii occultatar. 

Timocharis incipit emergere. 
Tiraocharis emergit totus $ 6c totus Pol- 
fidonius occultatur. 

Archimedes totus extra umbram. 
Poflidonius incipit emergere. 

Heraclides totus. 

Poflidonius totus. 


Harpalus totus. 

Platonis initium. 

Platonis medium. 

Plato totus extra umbram. 


Lacus mortis totus. 

Ariftoteles incipit emergere. 

Ariftoteles medius extra umbram- 
Ariftoteles tgtus. 

Endymionis initium. 

Endymion totus. 

Finis Eclipfis. 

Duratio Ecliplis 4H. $9 
Medium Eclipfis i; H. 4' i«" 
Quantitas Digit. 3 Mm.zo.ad Boream. 


IV. Ob 
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IV. ObferVationes Caeleftes UultifarU inter Menfes 
Novemb. 1727, ^ Novemb. 1728, 

Pekini in S 1 N I S, habits ad 
ip.Joannem Baptiftam Carbone, Soc . Jef 8 
tmjmijj*. Ex eadem Efiftok defcripu. 

I. Immerftones , & Emerfmes SatelUtm .Jovjs 
obfervat# Pekini in Skis. 

Satell. I 


a a ' " 

*Nw. z 10 21 10 Vefp, 
Immerfiones.) 10 o 14 z 6 Mane. 

I ‘ Ir T^p'io Vefp. 


Dec. 3 

10 

11 

Emerfiones. 1 

xo 

z6 

*7 


z 30 41 Mane. 
4 zz $ Mane. 
10 50 0 Vefp. 

f 17 *0 Vefp. 
o 40 44 Mane. 
1 8 zo Vefp, 

x gx 33 Mane. 
900 Vefp. 


y*//. 



{ ) 


D. H. ' " 


1718. 

fan. 3 

10 

7 * 

70 

Vefp. 


7 

5 

20 

0 

Vefp. 


ir 

0 

47 

r8 

Mane. 


IX 

7 

13 

27 

Vefp. 


19 

9 

7 

40 

Vefp. 

Emerfiones. « 

z6 

10 

79 

0 

Vefp. 

28 

7 

27 

20 

Vefp. 


Feb, 4 

7 

22 

0 

Vefp. 


11 

9 

16 

40 

Vefp.' 


18 

11 

12’ 

30 

Vefp. 


zo 

$ 

4I 

7a 

Vefp. 


Mart. zi 

7 

78 

77 

Vefp. 


'Sept, zo 

1 

12 

12 

Mane. 


, OB. 4 

5 

6 

0 

Mane. 

Immerfiones.. 

13 

1 

30 

0 

Mane. 


zo 

3 

26 

17 

Mane. 


i 2-7 7 19 30 

S A T E L L. II. 

Mane. 

Immerf.i7i7. Nov. 6 

4 

7 

40 

Mane. 


Dec* 1 

3 

40 

47 

Mane.* 

Emerfiones. • 

4 

* 

2 

0 

Vefp. 

it 

7 

37 

42 

Vefp. 


18 

10 

11 

13 

Vefp. 

* 


0 

47 

39 

Mane. 

1718. 

5- 

4 

42 

0 

Vefp. 

Emerfiones. • 

1 Iz 

7 

1 6 

16 

Vefp. 

L, r 9 

9 

7 i 

O 

Vefp. 


l Feb. 13, 

7 

3 

47 

Vefp, 

Immerfio. 

20 

9 

46 

0 

Vefp. 

0#. 30 

3 

34 

10 

Mane. 


Ddd 


Sat ell 
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Satell. III. 


* 7 _ 2, 7 * 

D. 

H. 

t 

n 

Vefp. 

Incipit ( 

'Nov. 21 

7 

57 

O 

emergere f 

z8 

XI 

5 ? 

O 

Vefp. 

1728. 

Immerf.tot. 

Jan. 3 

5 

43 

40 

Vefp. 

Emerf. prima 

7 

42 

O 

Vefp. 

Immerf. tot. 

10 

9 

42 


Vefp. 

Emerf. prima 


11 

42 

zo 

Vefp. 

Immerfio 5 

Feb. tt 

9 

42 

30 

Vefp. 

totaiis. 2 

Obi. 9 

6 

6 

30 

Mane. 


II. Obfervatio Eclipfis Luna die 19 Aug. 1718, ha¬ 
bit a Pekini in Obfervatoriopublico, 

Horol. Corr. 

H. > " Non multo ante Eclipfim diraenfa diame¬ 

ter Lunse erat 30' so"-' 

10 54 o Penumbra jam inficiebat partes Lunae 

primo inumbrandas. 

11 2 o InitiumEclipfis pauio infra Cleoftratum. 
ij o Umbra attingit Ariftarchum. 

14 30 Obtexit totum. 

15- 20 Attingit Platonem. • 

1 6 s° Obtexit totum. 

2,2 . to Attingit Galilasum &C Timocharim. 

23 20 Pitheam. 

a 6 30 Kepplerum. 

27 §0 Ariftiilura. 

31. 30 Hevelium,Copernicum,ScEndymionem 
fere fimui. 

36 to Ricciolum. 

38 15 Poffidoniutn. 

40 10 Grimaldura, Sc Mercurium. 

41 40 Manilium. 

Menf»- 



it 
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H. ' 


is 43 40 

47 0 

§2 o 

54 ao 
56 40 

*7 ° 

ii o o 


2, 30 

4 30 

6 o 
17 30 

16 o 
ai 30 

*7 17 

31 o 


ia 34 o 
3<5 o 
43 o 
46 30 

5a o 
13 I O 
a o 
7 o 

10 o 

11 30 
17 o 


Menelaum. 

Plinium, & Geminum. 

Umbra ad centrum Lunse, obte&o Gri= 
maldo toto. 

AttingitmareCri-^ Grimaldi apice au- 
Ariadaeum [fiumC ftrali hasrente ad 
Proclum 5 marginem umbras. 

Culminante Luna recta per medium. Ty- 
chonem tendens inter Munofium,^ & 
Profatium ad Copernicum coincidit 
cum piano Meridiani. 

Umbra attingit Promontorium"} Lente 
acutum, admo- 

Cenforinum ScTarantium, dura e- 

MareCrifium totura obtedura, 'mergen- 
UmbraattingitS.Theophilura, te Gri- 
S. Cyrillum, J maldo. 

Langrenium. Grimaldo integre emerfo. 
S. Catharinam, Ricciolo toto rete&o. 
Circa medium Eclipfis micrometro di- 
menfa quantitas obfcurationis erat 
Sinice digit. 6 i ferine, live more Eu- 
ropseo digit, ji- 
Emerfit Hevelius totus. 

Umbra ad Fracaltorium. 

Galilasus 1 

Lansbergius C ; deteaL 

Keplerus f 0 
Ariftarchus j 
' Copernicus incipit emergere. 

Totus detegitur. 

Margo umbra; per centrum Luna;. 
Pitheas emerfit. 

Eratofthenes & S. Cyrillus detect!. 

Ddd i Time* 
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H. ' " 

13 , zo o Tiinocharis 5 c S. Theophilus dete&i. 

oz zo Ariad^us ] 

2,5 o Manilius 

2.9 30 Ariftiilus integre emerferunt* 

32, o Plato 

33 o CenforinusJ 

34 o Promontorium acutum. 

38 o Plinius,ScLangrenius integre detecli. 

14 o o Finis Eclipfis proximeBerofum. 

In fine Eclipfis diameter Lunas inventa eft 3 o' 3 8". 
Durante Eclipfi fepius addenfati vapores turbabant 
faciem Lunae, ut ejus macula, 5 c umbrae margo non 
fatis diftinfte portent difcerni j maxime id accidit ante. 
Sc circa finem Eclipfis, 

III. Aliquot Occultatlones fix arum per Lunam, ob~ 
fervata Pekini, A. C. 17x8, 

Jamar . die a Mane Luna occultavk StelhmcLe- 
oms Immerfio. erat z h 3 s 1 xo" in recta per Tychonem 
5 c S. Theophilum Emerfio fait 3* 4 °" in re<aa 

per S. Theophilum 6C Eratofthenem. 

Die zz Summo Mane Luna tranfivit per PTeiadas, 
jh Q ' if/i immerfit fay get a poft Lunam, in refta cum 
Bullialdo, 5 c Abilfedea. 

jh qi 30" CeUnOi a Cufpide cornu auftrali pauculis 
fecundis diftans in recta ex Tychone per Cla- 
vium, mox difparuit nimia fludtuatione lu* 
cidi limbi Lunae abforpta. 

i h 1 8* 14" immerfit Sterope in refta cum Bullialdo, Sc 
Fracaftore. 

i h zy Mata in re£taex Tychone per Longomopta- 

num. Emerfio nullius videri perterat ob nhni- 
ara flu&uationem lucis Lunae inter vapores. 
Die *9 V e% Luna ob^xit Stellam t Leowslmmer- 

fio 
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fio fuit 9 h 27' S 3 " * n re ^ a cura Galikeo, 5 c Lansbergio* 
Emerfio verb zo h zy' 17" in reda cum Macrobio < 3 c 
"Sofigene. 

Mart, die xi Vefp. occuitavit Luna Stellam y Cm - 
cri. Immerfio fuit 8 h 14' in reda per Copernicura 5 c 
Boreum marginera Langreni. Emerfio fuit negleda. 

Mali die Z4 Summo Mane i h 51 1 3^>'\ Luna ab- 
forbuit Stellam r Scorpionis proxime Byrgiutr ^ Emer¬ 
fio non fuit obfervata. 

Sept.tie 14 Vefp. Luna occuitavit Stellam « Capri- 
cornu Immerfio fuit 8* 1 11 ^ iqM inter Seleucum 5 c Carda* 
num. Emerfio 9* 37* go" paulo infraLangrenum. 

Die 19 Vefp. Luna obtex it Stellam S’ Pifcium. Im¬ 
merfio fuit 8 h 43' 45" in reda per Tychonem 5 c Lan¬ 
grenum. Emerfio autem 9^ $ f 15" in reda cum ly- 
chone 5 c Keplero. 

Off. die z8 Mane Luna occuitavit Regulum, leu 
Cor Leonis Immerfio fuit i h 39'50" in reaa 'P. er Ari ' 
' ftarchum 5 c Galfendum. Emerfio z h 11' 15" in reda 
per Ariftarchum &c Cardanum* 


V* dn Account of the Vetns ana Arimes vj j 
By Frank Nicholls, K P.frd. Jnat. Oxon- 

F. % S. 

B Y a Letter from Dr. Fuller in Holland to the Pre- 
1 fident, and communicated about Offoler laft, the 
Society was informed, that the _ ingenious Profeflor 
Rmfch had obferved fomething in the amercing or 
Leaves analogous to the Veins and Arteries of Ani¬ 
mals ; but without explaining in what Manner tneie 
different Velfels were difpofed, or by what Means they 
may be diftinguifhed from each other. 
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When I had the Pleafure of examining the Collc&i- 
ns of Frederick Ruyfch and Albert Seba at Amfer- 
dawiy in both which were great Variety of difleded 
-Leaves, they made no Mention of fuch Difcovery; 
although in a Leaf from the Colle&ion of Ruyfch I 
could (with a Glafs) obferve the Fibres to be double 
towards the Edges of the Leaf j which at that Time 
I imagined to be an unnatural Divifion of the Fibres, 
as in decayed Sticks. 

In the mean Time, Albert Seba having communi¬ 
cated the Method of dilfeding Leaves to the Society, 
by a Letter to the Prefident, I feparated the pulpous from 
the fibrous Parts of feveral Leaves after his Method ; 
when examining them by Glides, and in Water, I found 
that each Fibre was naturally feparated into two diftind 
Fibres by a thin Stratum of the pulpous Subftance ; 
and that this Separation was continued through all the 
Fibres and Stem of the Leaf, fo as to form two diftind 
•Planes of fimilar Net-work. 

Though this Duplication of the Vefiels in Leaves 
feems to point out an Analogy between them and the 
Veins and Arteries of Animals, yet I fee no probable 
Means of guefling which are the arterial and which 
the venal Fibres. 

That I might illuftrate this Matter, as it appeared 
to me, I have prepared two Leaves, the one of an 
Apple, the other of a Cherry ; in which, as well the 
Separation of the Fibres and Stem, as the pulpoug 
Subftance, by which they are naturally feparated* are 
very obvious. See Plate II. A the Cherry-Leaf ; 
B the Apple-Leaf <whofe Planes are feparated. 

Both which (the Society having nothing of this 
Nature in their Repofitory)_ I defire may be accepted 
as a Mark of the Refped of their 

Moft Humble Ajfociate , 

F. Nicholls. 


ii, 1730* 
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I. An Account of fome uncommon Anaftomofes of 
the Spermatic ffiffels in a Woman, objcncd by 
Cromwell Mortimer, M. X. ^ S, Seer. & 
Coll. Med , Lond. Soc. 

-r~lU SfJ CII JUS, that moft accurate Amto- 
hi miff, is the only Author I have met with, who 
JL ~ J lias given us any Delineation of an immediate 
Communication between the Spermatic Arteries and 
Veins, during their Coiufe along the Cavity of th zMb- 
donien ; which is diftindly laid down in his anatomi¬ 
cal Tables {Ronuc in Folio 1714 ) Tab. XII. Fig. 1 
c? s 3. 7 V>.X 1 I 1 . fah. XXV. hoerhaave from him 
makes mention of thefe Anajomofes in his InJtUut. 
Med. § 64Z ; and alfo cites Leal Lealis in his Trea- 
tife TJz£t 'STripj^stn^ovrav Opyzvm (Lltgd . Rat, 8 VO. 
1707) p. 18 ad 5 where he fully refutes deGraaf 
who denies thefe Anaftomofes : but everr Leal owns, 
he never faw them, and only argues for them from the 
Effed, and the dole Union of the Spermatic Vein and 
Artery in one Covering as they run together. Mar- 
chetli in his Anatomy (Hardevica iz°. 1 6$6.) Chap, 
of the Parts of Generation in a Man, alTcrts this 
Auajloniofts, p, 58, but neither do I find that he ever 
faw them ; nor have I hitherto convcrfed with any, 
even Anatomifts, the moft celebrated for their Injecti¬ 
ons, who had hit on a Subjcd, where thefe Palfages 
were open enough to tranfmit the fubtile Matter they 
injed with. 

In the Beginning of the Year 17x3, being at Paris, 
and at the Hotel Diea having an Opportunity of dif- 

F. c c fedino: 
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feding various Bodies, I light on a female Subjed* 
where thefe Anafomofes were as hrgeas the fperraa- 
tic Veffels thetnfelves ; fo that the Arteries being in¬ 
jeded with a grofs Mixture of Wax, Tallow and Ver¬ 
milion, and the Veins with the fame, only tinged with 
Smah, the Injedion ran out of the Artery into the Vein, 
and on the other Hand out of the Vein into the Artery, 
fo that where one Veffel entered the other, the Matter 
injeded was tinged purple. You rauft obferve the Ar¬ 
teries were firft injeded with the red, and the Veins af¬ 
terward with the blue Matter. 

In this Subjed what appeared mod remarkable, was, 
that on the right Side were two fpermatic Arteries A and 
B. One A, arofe from the very Angle made by the 
Emulgent and the Trunk of the Aorta defcendens C, 
which, contrary to the common Courfe, ran under the 
Vena Cam and foon after it was got beyond it, fent 
out a lateral Branch, or Anajtowofis y defcending ob¬ 
liquely EF into the Spermatic VeinG, through which 
the red Matter penetrated into the Vein ; which being 
afterwards filled with Blue, became Purple allabout 
the Orifice of this Veflei at F, which feems to confirm 
Eujachius's Delineations, and fhew they are noFidi- 
ons. This Artery A then defcended as ufual to the 
right Ovary H. ' ’ 

The other right Spermatic Artery B arofe as ufual 
out of the Trunk of th t Aorta ^ but at about half an 
Inch from its Rife, it fent out an Anajtomojis IK, amend¬ 
ing obliquely into the Body of the Vena Cam D, 
through which a large Quantity of the red Matter 
palfed, fo as to tinge a very broad Place at K in the 
Vena Cam purple. About an Inch below this Orifice 

was 
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was another Jnafomojs L M, through which the 
blue Matter penetrated out of the Vein, and made the 
Contents of th&Artq;y purple at L. The right Sperma¬ 
tic Vein had orfiy this on cjnajomjts M L,in all other 
Refpeds as ufual. Here was fomething furprhing to 
fee the Courfe of the Channel inverted, if the Blood ran 
from the Vein M towards L, into the Artery; but 
furely this mull be from fome Accident in the Injedion, 
for it could never be fo in the Performs Life;, only in¬ 
deed the oblique Rife of this Branch out of the Vein 
feems to fhew, that the Blood afeending in the Vein 
would have its natural Diredion into the Orifice of that 
Channel, or at lead the Blood coming from the Artery 
would meet with a Stop, and fo the two Streams retard 
each other. 

On the left Side was but one Spermatic Artery N, 
and, qne Spermatic Vein O, which, as ufual, inclofed 
in a common Involucrurn, made their Way to the left 
* Ovary P. Only the Artery N took its Rife out of the 
Body of the Aorta near the Angle made by it, and the 
left emulgent Artery, then afeending between the emul- 
gent Vein and Artery, turned in an Arch at Q., over the 
left emulgent Vein, and fo joined the left Spermatic 
Vein as ufual, which rofe out of the left emulgent Vein, 
as it often happens. 

There was on this Side one Thing very uncommon, 
and not taken Notice of by Eujlachm himfelf, which 
was a Ihort Jnajlomojts R S (about a quarter of an Inch 
in Length) from the left emulgent Artery S, which 
making an Arch under the left emulgent Vein, was in* 
felted into the anterior Part of it at R. 


Eee % 


The 
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The fraall Branch arifing out of the Aorta on the 
right Side at T, an Inch above the Emulgent, and its 
being inferted into the upper Part of the ICidnev, is , 
what we have many Varieties of in fiitftnhiits's 'Ta¬ 
bles to his Book l)e Strutfura liemiu (8w. h id. 
1707) altnoft an Infinity of fuch Variations, and like- 
wife of fmall Branches inferted into the cmulgent Veins, 
as at V, are daily met with, and have been obferved by 
many Authors, 

Explanation of fak 1. Fig. 1. 

AB, Two Spermatic Arteries on the right Side. 

C C C, The Aorta defending, and the two Iliac Arte¬ 
ries. 

D D Dj The Vena Cava afeending, and the two Iliac 
Veins. 

E F, L M, Anatomofes of the Spermatic Veins and 
Arteries. 

G G, The right SpermaticVein. 

H, The right Ovary. 

I K, An Anajtmmfis of the Spermatic Artery and Ve¬ 
na Cava. 

NQ.N, the left Spermatic Artery. 

O 0 , The left Spermatic Vein, 
p, The left Ovary.' 

TR, S, An Anajomojis of the cmulgent Vein and Ar¬ 
tery. 

T T, Arteries and Veins difperfed on the Fat and 
V, V, V, j Membranes enclofing the Kidneys. 


1 


H. Memoirs 
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II. Memoirs communicated by Monf. Garcia lo 
Mmf. St. BfTcinthe, K % S- containing a 
IDefcription of a new Family of (plants called 
Oxyoi'des 5 fame Remarks on the Family oj 
(Plants called Mufa 5 and a Defection of the 
Hirudinclla Marina, or Sea Leach. Tranjlr 
ted from the French, by Mr. John Martyn, 
F, (p. S. 

J Dcfcriplton of a new Family of Plants , which 
J name Oxyoi'des. 

T H K Oxyoides is a Family of Plants, whofc Flower 
and Fruit are altogether like thofe of the Oxys - 7 
that is, the Flower is compleat, regular, poLpetaious 
"and hermaphrodite; containing the Ovary, which 
afterwards becomes, as in the Oxys, a five-cornered 
Fruit, divided into five Cells, filled with fmall Seeds; 
each of which is covered by a Membrane, like a Hood, 
which' opens, when ripe; and by an elaftic Motion, 
makes the Seed leap out. 

The true Characters therefore which ought to 
diftinguifh this Family from the Oxys, are, that 
the Leaves are difpofed by Pairs along a Rib, with¬ 
out being terminated by an odd one, which makes 
them entirely referable thofe of the Tamarind. That 
thefe Leaves are all gathered together, in an Umbel, 
on the Top of a naked Stalk: That they are not in 
the lead Degree acid,' and that they fhew as great 
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a Senfibility, oft being touched, as the Species of 
M'mofa. 

The Species of this Genid are, 'V 

I, Oxyo'ides Javanica, fenftiva , caflerubefcente, 
villofo, fiore majore. Tab. II. Fig. I. 

II. Oxyaides Malabarica, fen/iUva* caule vir/df 
glabro, fore majore . Tab. II. Fig. a. 

Defcription of the firjl Species. 

It is a Plant which grows ufually to the Height of 
half a Foot. It is compofed of a naked Stalk, of Ribs 
of Leaves, and of Pedicles of Flowers. Each of thefe 
Parts is of equal Length, and ufually three Inches, 
when they are at their full Growth $ and the whole is 
dilpofed in an Umbel. 

The Root, which is almoft as long as the Stalk, runs 
{freight down, and fometimes obliquely into the Ground., 
It grows taper from its Neck, which is of the fame 
Thicknefs with the Stalk. It is fet with fraall Fibres, 
a little waved and white, and giving Rife to other pret¬ 
ty fhort Filaments. The whole Root is whitilh. 

The Stalk, which (as I faid before) is ufually three 
Indies high, arifes fometimes {height, and Jometimes 
orooked \ fometimes wrinkled, and fometimes plain 
throughout its whole Length, pretty downy, or rather 
hairy, and always reddifh in fome Places. It is from 
a Line and a half to two Lines thick towards the Top, 
and ufually fomething lefs towards the Bottom. This 
Stalk, which forms a kind of Button, or little Head at 
.die Top, gives Rife at that Place to all the other parts 
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of the Plant} that is, to the Ribs of the Leaves, and 
the Pedicles of the Flower's j which makes the whole 
Juft refeinble'an 

The Ribs of the Leaves, which grow from the Top 
of this Stalk, go on encreafing till they equal the 
Length of the Stalk. They are about the Thicknefs 
of the treble String of a Violin, and equal throughout 
their whole Length. . They are a little downy, after 
the fame manner with the Stalk. 

• The Leaves, which grow by Pairs, occupy two- 
thirds of the Rib - } that Part which is next the Stalk 
being naked. The firft Pair of Leaves is the leaft, and : 
the laft Pair always the large#. Thefe are commonly. 
half an Inch long, and the fmalleft are not above half 
the Size of the large#. Thefe Leaves grow fo near the 
Rib, that they feem to have no Tail. Their Bafe is 
always the broadeft Part of the whole Rib, and always 
parallel to the Rib: The reft of the Leaf bends itfelf 
a little forwards. The Middle of their Length is ufu- 
ally their narroweft Part, and from thence they are 
gradually enlarged,, and .rounded at their Extremities, 
The Bafes of all the Pairs are almoft of the fame Big- 
nefs,. except the laft, which has the Breadth on one 
Side only of the little Nerve, which traverfes the Leaf,- 
to avoid incommoding itfelf with its Neighbour; but 
to make Amends, the Leaves of this Pair are broader 
than the others, a little below their Extremities, efpe- 
dally outwards. They are all traverfed lengthwife 
by a fine Nerve, or Thread, always bent like the Leaf 
on the Side of the laft Pair. They are of a lively Green 
on the Infide, and alittlewhitilhontheOutfide. Their 
Plain is garniftied with a great Number of very flender 

Threads,, 
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Threads, almoft imperceptible, but parallel, which 
grow alfo by Pairs, and are placed at acute Angles with 
their little common Nerve, -und^row fmaller at the 
Edge of their Leaf. In fhort, tb eir Volition and Figure 
come pretty near to thofe of the famannd. The 
Number is ufually from eight to ten Pairs, and they 
are as fenfible on being touched, as thofe of the Spe¬ 
cies of Mm of a. They Ihut themfelves up atSun-fct, 
as it were to lleep, after the fame manner with the 
L.aves of the fanta/md, TJie Ribs are in Number 
from two to three Dozen } and die Pedicles of the 
Flowers are about a fourth Part fewer in Number: 
Both the one and the other appear of different Lengths, 

‘ becaufe the fliorteft are the youngeft, but at laft they 
ufually grow to almoft the fame Length with the firft. 
The opening of the Leaves is performed almoft after 
the fame manner with that of the Top of the Spikes of 
the Species of Heliotropiim , unrolling like the Tail 
of a Scorpion. The Ribs and the Pedicles are a little* 
hairy, as well as the Stalk. The Pedicles are of the 
fame Thicknefs with the Ribs.. 

The Flower, though it feems to be monopetalous, 
is not fo, any more than the Species of Oxys^ which 
feein to be fo too: Otherwife the Principles of Monf. 
Faillant would be falfe, who has laid it down as a 
Rule, that in all monopetalous Flowers the Chives grow 
from the Sides of the Flower, and that thofe which 
grow from the Rale of the Embryon, or rather from 
the Ovary, are always polypetalous. In fhort, if we 
examine them nicely, which no one has done till now, 
we may obferve, that thefe Flowers have no Anus at 
the Bafe, but that the Petal?, which ate always five in 

Number, 
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Number, have their Bafes feparated very; diftin&ly one 
from another ^ and thougVthey are reunited about the 
Middle, which mak^rrtlm look as if they were of one 
Piece, yet they may be Separated without tearing, fab, 
II. Fig. 3. 

The Petals of our Oxyoides are equal, they are from 
three Lines to three and a half long, and towards the 
Extremity about a third Part as broad as they are long. 
They are lightly cut in like a Heart at their Extremi¬ 
ties. They are of a Lemon Colour, paler or deeper, 
according to the Moifture or Heat of the Seafon. Each 
of them has a fmall Streak running through their Mid¬ 
dle Lengthwife. They are covered by their Empale- 
ment about two Thirds of their Height, and from 
thence they open in Form of a Bell. They are very 
tender, and laft but the Space of one Morning. 

The Empalement is one leaved: It is two Lines 
high, and the half of this Height makes the Thicknefs 
of its Bafe. It divides a little below the Top into five 
Lobes, very (harp at their Extremities. It is pale- 
green ; it is regular, and a little hairy. 

The Chives grow from the Bafe of the Embryon, 
being twice the Number of the Petals, five of them 
being higher than the other five. The higheft reach up 
to about the Middle of the Petals. Their Summits are 
of the fame Colour with the Petals, and the Chives 
of the fame with the Empalement, or a little brighter. 

The Ovary is very fmall and round, but a little 
furrowed into five Ribs, the Diameter of which is 
about one Third, oralmoft half a Line. It is crowned 
by five Teeth, which form the Body of the Stile, 
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This Ovary afterwards becomes a dry Fruit, of an 
oval Form, ftarred with five?. Furrows, of which the 
lcaft Diameter is about one a j£h£half or two Lines, 
This Fruit is divided into five Cells, and opens at the 
Top when ripe, and then expands itfclf by little and 
little to its very Bafe, and difclofes fmall, round Seeds, 
lodged four together in each Cell. They are each of 
them covered with a little Hood, or very tine Mem¬ 
brane, which on the Encreafe of the Bulk of the Seed, 
opens itfelf with Violence, and throws it on the Ground. 
The Colour of the Seed pretty nearly refembles that 
of the Seed of Pfyllium. 

Each Pedicle, during the Time of its Encreafe, con¬ 
tinually puts forth new Buds, and new Flowers, in 
the fame manner as the Stalk continually puts forth at 
the Top new Leaves and new Pedicles. The Number 
of thefe Buds is ufually five or fix at the Top of each 
Pedicle, enlarged into a Head. Thefe Buds grow, en¬ 
creafe and expand themfelves one after another, which 
is the Caufe that this Plant, when once it begins.to 
flower, puts forth new Flowers every Morning, which 
are quite vanifhed in the Afternoon. The little Bunches 
of Buds, each of which 3dorns a large Pedicle, are 
encompaiTcd with little Points, which compofe a kind 
of common Empalemcnt. In ftiort, the little Pedicle, 
which is proper to each Flower, is fender, and a full 
Line long, fo that its Length is equal to the Diameter 
of the Empalemcnt. 

The Diameter of the Flower, when it is raoft ex¬ 
panded, is four Lines. 

The Petals make the Empalemcnt expand itfelf a 
. little ; but when the Flower is faded, the Lobes of 

the 
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the Empalement draw together, and form a pyrami¬ 
dal Body ; but when ttye Ovary grows bigger, and 
becomes the Fruit,-£*jLobes of the Empalement ex- 
1 pand again, with Jut changing their Shape j becaufe the 
Body of this Empalement cncreafes its Diameter by 
the Effort which the Fruit makes within it. 

REMARKS. 

This Plant is very fenfible of the lead Cold : It 
loves warm and moil! Places. It is found in the Ifland 
of Jam, and probably in the other Illands of the 
Sonde and the Moluccas. . When one touches its 
Leaves, they clofe immediately, and open again by- 
little and little. The more they are warmed by the 
Sun, whilft their Soil is moift, the more irapetuoully > 
they clofe againft one another. The Porluguefe In¬ 
dians call it Dormdera , becaufe, on being touched, 
it feems to fleep, by fhutting up its Leaves; or elfe, 
iecaufe fome among them think it procures Sleep by 
being put under the Ear, as I have feen pradifed; but 
I cannot aferibe this foporifick Quality to it, any more 
than X can recommend the hanging of Mijletoe of the 
Oak about the Neck for the Epilepfy. The Leaves 
of this Species of OxyoUes have no Acidity in their 
Tafte, and give but a faint Tindure of Red to the blue 
Paper. 

I thought this Plant curious and rare enough to be 
communicated to the curious Englip Botanifts. I had 
the Pleafure to fee a little while ago, in Dr. Blair, that 
the Flower of the Oxys was pentapetalous. 
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The Remark of Mr. %ohn Martyn , F. R.S. 

$ 

are obliged to M. G^fsrf^his curious De¬ 
fer iption of this Plant, by which H^Gen/ts is deter- 
wined. It is however by no means a new Spec ies s 
having been deferibed long ago by Acoiii, and ot her 
Authors , under the Name of Herba viva. / have 
feen a fair Specimen of it in Sir Hans SloancV Hortus 
Siccus, with which M. Garcin 's Figure agrees very 
exaldly. It was the fir’ft fen (Hive Plant known in 
Europe, and very different from thofe which are 
now brought from America, and cultivated in our 
Gardens under that Name . 

fhe Flower of the Oxyo'ides, fab. II. Fig, 3. 

1. The Empalement. 

1. The Flower, the Petals of which are joined to* 
gether. 

3. A Petal apart. 

Remarks on the Family of Plants named Mufa. 

Alraoft all the Writers of Botany have looked on 
this Family as a Tree, on account of its Bigncfs, though 
it is tender, fj^ngy, membranous and fucculent, not at 
all hard or woody, its Stalk isflender and fupplc, not 
able to keep itfelf upright, without a great Number of 
thick, membranous Sheaths, which cloath its whole 
Bulk, and defend it from the Injuries of the Weather. 
Belides, this Plant being annual bears Fruit but qnce* 
and then by Degrees perifhes. 

rrir 
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The Trees on the other Side, which are ligneous, 
hard and perennial, bety Fruit feveral times. The 
. Bignefs then of a Phases not feem to be a Character 
lufticient to diftiijjuifh !i real Tree from a Plant that is 

not one. , . 

Again, the fame Botanifts have placed the Mnja in 
the Palmaceous Clafs, which are all Trees, perhaps on 
account of this Plant’s having but one Stalk, without 
any Branches ^ and becaufe the great Leaves at the 
Top of it divide, when they grow old, in fuch a 
manner as to refemble in fome Degree a Sort of Palm. 

Having had an Opportunity in the Indies to confix 
der this Plant better, I foon found that it juftly be¬ 
longed to the Liliaceous Tribe. It is known that 
the Liliaceous Plants have feveral Charaders, which 
diftinguifh them very well. Their Roots are either 
bulbous, tuberous, or confiding of thick, fleftry Fibres: 
Their Leaves involve the Stalk, more or iefs at their 
Bafes. The Subftance of their Flowers is filled with 
* lilver Spangles 5 and laftly,, their Fruits are always di¬ 
vided into three Cells. The Mufa has all thefe Cha¬ 
raders. Father Labat fays in his Travels, that the 
Root of this Plant is a thick Bulb, round and mafly, 
emitting Fibres-. _ Marcgrave , who has given a full 
Defcription of this Plant under the Name of Paweira % 
has obferved, that, at its fir ft appearance, it fends 
forth two or three Leaves, rolled up like a Horn, which 
unroll themfelves, and grow after the Manner of the 
Caimacorus. And, according to my Obfcrvation, the 
Fruit in all its Species, is conftantly divided into three 
Cells, which is fufficient to Chew, that it is a trueZ//i- 
aceous Plant.. 


As 
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As Marcgrave, and the Authors of the Hortus 
Malabamns have largely ^Lfcribed this Plant, Ifliall 
content myfelf with onb a Definition of this 

Genus, to make it better knofrn. ^ ( 

The Mifc is a LtUaceous Plant, with a monope- 
talow, irregular Flower, incompleat and hermaphro¬ 
dite, compofed of a Tube, which is filled with the 
Ovarr, and a Pavilion divided into feveral Lobes, and 
forming a kind of Mouth. The Ovary, which adheres 
flrongly to the Tube, is triangular, and crowned with 
five Chives, which grow from the Sides of the Flower; 
it has alfo a Stile, which is terminated by a little 
Head. It afterwards becomes a foft, angular, long, 
crooked Fruit, fomething like a Cucumber. This Fruit, 
when ripe, is fleftty, and divided into three Cells, 
filled with a mucilaginous Pulp ^ under which the Seed 
is placed along a Placenta, which ferves as an Jxis 
to the Fruit. 

This Seed is fmall, round, edged with an almoft 
imperceptible Leaf. The Flowers grow at the End of 
the Stalk, in Knots difpofed in a Spike. Each Knot is 
loaded with two Rows of Flowers, covered with a 
membranous, hollow, thick, oval Covering, which 
ferves them for a common Empalement. In the Hor¬ 
tus Malabaricus there are three Plates, which give a 
good Reprefentation of the Plant, its Flower, and its 
Fruit; but I have obferved three Defe&s in them: 
i. That the Flower is not reprefented in its moft per¬ 
fect State, but almoft withered, and fo its Pavilion 
too much cleft, which makes the Flower feera tetra- 
petalous-, for the Flowers of thefe Plants divide when 
they are old, as well as the Leaves. %. That the three 

Cells 
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Cells are not (hewn diftindjy, in the tranfverfe Sc£Hon 
of the Fruit. 3. Seed is not reprefented at 

'all. . 

This Genus, or Family, comprehends twenty or 
twenty*five Species, known to the Indians , the Dif¬ 
ferences of which are ufualiy taken from their Fruits. 
This Plant does not perifti before it has ripened its 
Fruit, whence it might laft longer in a temperate Cli¬ 
mate, cool enough to retard its Fruit. 

The Bark of the Fruit is formed of the Tube of the 
Flower j and the Lobes dry away during the growth 
of the Fruit. 

the Fruit of the Mufa reprefented entire , 
fab. XI. Fig. 4. 

1. The fame half ftripped of its Bark. 
x. Cut through the Middle. 

. Cut tranfverfly, diftinguifhing the three Cells 
and the Seeds. 

Another Species of Mufa cut tranfverfly, re¬ 
prefented in the Hortus MaJabaricus , but ha¬ 
ving the Cells better diftinguifhed here. The fix. 
black Points are the Seed. 


Hirudtnella Marina , or Sea-Leach. 

Having obferved on the Sea a little Infed fhaped 
like a fmall Worm, which I found in the Stomach of 
a Monite , where it was ftrongly fattened, I wasdefi- 
rous to exunine it with regard to three Things, which 
excited my Admiration, i. Its Shape. 2. The Place 
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of its Abode. 3, and laftjy, The Mechanifra of its 
Reft and Motion. ■ 

Its Shape, which was a Novelty to me, and which 
I fufpe&ed no one had yet obferved, came very near 
that of a Leach \ it had all the Motions of tint Ani¬ 
mal, together with fome of its own. The Figure A 
reprefents this In fed in its natural Bigneft, and accord¬ 
ing to its rnoft conftant Dimenfions \ wherefore I ftnll 
not ftay to make fo particular 4 Detail of them. I 
fhall content my felf with obferving in general, that its 
Body is round throughout its whole Length almoft, 
but a little flatted towards it Belly B \ fo that its Cir¬ 
cumference, taken according to its Thicknefs, is almoft 
elliptick. It is adorned all along with little circular 
Furrows parallel to each other, and very clofe toge¬ 
ther, but fo fine, that one can fcarce perceive them 
without a Microfcope. It is of a greyilh Colour, and 
its Body is a little tranfparent. One fees on its Back, 
as well as underneath, two black Lines, which begin, 
by an acute Angle towards the Neck, and running 
through the whole Length of the Body, feem to be 
terminated towards the Anus. Thefc Lines are not 
upon the Skin, as one might imagine at firft Sight, 
without fufiicient Attention ; they are Tubes, or Bow¬ 
els, which ferve for Nutrition or Ghylification, which 
appear through the Integuments. I fhall divide the 
Length of this little Leach into two Parts, dillinguifh- 
ed by the Center of a little Protuberance C, which is 
under its Belly, and is a mufcular Body, in Form of a 
fgherical Bladder. .Thefe two Parts of the Body are in 
the Proportion of Four to Three. I fhall call them the 
fore Part and the hind Part. This Diftin&ion is ne- 
i ceffary 



cefifary, as well with regard to the different Motions 
of thefe two Parts*^ r o this Protuberance, which fe- 
parates them at their beginning. This little Protube¬ 
rance, when it is in its greateft Extenfion that the 
Animal can give it, is of the fame Form with a little 
fpherical Air-Pump, and has all the fame Properties, as 
I fhall explain by and by. Its Situation is under the 
Body, and its Diameter is fuch as appears in the Fi¬ 
gure. I know not to what I can compare this Part 
Better than to the Cup of an Acorn, with the Mouth 
a little con-traded. The Head E, which makes the 
fmalleftEnd of this Worm, represents no Part worthy 
of Obfervation, except a hollow Body underneath, of 
a conical, or almoft hemifpherical Figure, which 
feems to ferve it for a Mouth to fuck, as well as to 
fatten itfelf on the various Bodies which come in its 
Way, after the manner of the other Leaches. 

The Belly B is of a dark Colour, becaufe feveral 
Bowels, which are contained in it, are filled with a 
'thick, black Liquor, which makes it look as if the 
Skin was of that Colour. The fore Part C E is vari¬ 
edly fhaped, according to its different Motions; fome- 
times it prolongs itfelf, and then it becomes flender, 
the Diminution being made bv Degrees up to the Head $ 
and fometimes it contracts itfelf, and then the Thick- 
nefs encreafing, it becomes all of an equal Bignefs. 
The hinder Part CB does not change its Figure, be¬ 
caufe it moves but flowly, and very feldom. The 
Motion of the fore Part is of three Sorts; Prolongati¬ 
on, Contraction, and the making itfelf round on all 
Sides. The Protuberance alfo is endued with two 
Motions, Extenfion and Undulation, which is made 
G g g from 
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from the Center to the Circumference. When this In fed 
hops itfelf any where, it holt^ ftrongly by means of 
this Protuberance. Before it applies- it, it Oiortens it, 
by withdrawing the Edges, or the Circumference _ to¬ 
wards its Centre j and after it has applied the Orifice 
of its Protuberance upon the Surface of any Body, it 
lifts up a little the Center, or Bottom, towards its own 
Body •, afterwards it fwells it, and ttretches it on all 
Sides, according to all its Dimenfions. This Protube¬ 
rance thus applied, ftretched and void of Air, makes 
that which endeavours to enter, prefs it extern illy on 
all Sides, and hold it fo faft, that it is above the 
Strength of the Animal to feparatc it from it’s Place 
where it is applied. This Animal being thus fattened, 
and detained by it’s Protuberance, it’s fore Part is al¬ 
ways in Motion, whilft its hinder Part remains aimoft 
immoveable. It ftretches it’s Head fometimes to the 
Right Hand, fometimes to the Left, by lengthening 
and (hortetiing its fore Part, which bends and (freight* 
ens itfelf very frequently. I have marked the Ex-' 
rent of all thefe Motions by prickt Circles of differ¬ 
ent? Bigneffes, all which touch one another at one 
Point of their Circumference, at the Center of the Pro¬ 
tuberance, which is as it were the Beginning and fixed 
Poitftlof iall thefe Motions. Thcfc Circles thus dif- 
pofed are excentric, contained one within the other. 
It is by thefe different Motions that this Infed per¬ 
forms the two Functions which are necrifary to it. 
i. To find the mott convenient Way when it has a 
Mind to change its Place, x. To difcover the mott 
proper Place, either upon or within- the Body of the 
Fijh> where it finds itfelf fattened y to fuck; the Blood, 
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or any other Juice proper for its Nourilhraenf. In 
fine, when this Animal ddires to change its 
Place, it makes uicof its Protuberance and its Pump, 
which is the little Hollow under its Head, and feems 
to ferve it for a Mouth: It applies this Part to the Place 
D, whither it would remove its Body, and after be¬ 
ing prolonged by it’s fore Part to reach the Place, where 
this Application Ihould be made, it draws its Protu¬ 
berance and Pump together, by bending its fore Part 
circularly, after the Manner of fome Caterpillars. 
Its Protuberance being applied, it loofens its Pump, 
and prolonging itfelf, applies it to another Place more 
forward: The Pump being fattened, it bends itfelf cir¬ 
cularly again to bring the Protuberance up to it, and 
apply it as before. By this we fee that the Worm pro¬ 
longs itfelf to apply its Pump, and contracts itfelf to 
do the fame with it’s Protuberance. Thus thefe Mo¬ 
tions and Applications are made fuccefiively, and as 
often as there is Occafion. The hinder Part fallens it¬ 
felf to nothing, but is always drawn by the Part which 
goes before it. 

I found this Worm in the empty Stomach of aFifh, 
called by the Portugueze, Bonite ; It was fattened by • 
its Protuberance upon one of the Folds of the inner 
Membrane of this Vifcns. This little Leach made a 
pretty deal of Refiftance when one endeavoured to 
pluck it away. 

I lhall add to this Defcription fome Reflexions and 
Conjedures, formed on the Phenomena which I have 
obferved in this Infed. I haveobferved, i. That this 
little Animal did not live above two Hours lifter it was 
taken tout of the Pl§,ce where I found it. %. That it 
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grew languid as foon as it & was expofed to the Air, 
and recovered fome Vivacity %jgon as it was put in* 
to a little Sea-water. 3. That;^ as'Toon as it was put 
in the Water, it fent out from its Mouth a little green, 
almoft imperceptible Thread, which kept itfelf fuf- 
pended in the Water, and was about as long as its Bo¬ 
dy, and was as fine as the fineft Thread of a Spider’s 
Web: After this Thread was put forth, it emitted alfo 
from the fame Place fome little Bubbles of Air. 

4. That the Body of this Worm decreafed in Bulk- 
by little and little as long as it was alive, and that, 
after its Death, this Diminution either ceafed, or be¬ 
came lefs fenfibie. $. That having cut its Belly through 
with a Pair of Sciifars, as foon as it was dead, and 
fqueezed it, there came out a black, thick Liquor. 

From thefe Fa&s we can draw , but very flen- 
der Confequences. It is certain that this Infed: can¬ 
not live out of'the Water; fo that one cannot ima¬ 
gine it could live in the Stomach of any Land-j 
Animals, unlefs they came near the Nature of the^ 
Amphibious; for the Worms which grow upon, or 
within the Bodies of Animals, ought to be of the fame 
• Nature with them, with Regard to the Elements in 
which they live. Our Worm feems to be incapable 
of living any where but in the Bodies of Fiftt, feeing 
it kept alive but a very little Time in the Sea-water, in 
which I put it, having been expofed to the Ait but 
one Moment at two different Times ^ which was not 
fufficient to alter its Parts, ana caufe its fudden Death. 
The almoft immediate Diminution of its Bulk in the 
Water is another Made that it cannot live in the Sea 
oat of the Body of the fame Fifti ^ for if the Water, 
- v„. • ’ • which 
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which was more natural to it than the Air, was in¬ 
jurious to it, much-^' re would the Air, to which I 
eicpofed it, have been prejudicial. The fine Fibre 
which it put forth, and the Decreafe of its Bignefs, 
were Signs that it fuffered fome Uneafinefs. Laltly, 
The black and thickifh Juice, which came out of its 
Entrails, could be nothing but fome half coagulated 
Blood, which it had fucked in the Stomach of the 
Filh. Its Pump, which it ufes after the fame Man¬ 
ner with Leaches , is a ftrong Proof that this tnfed 
cannot take its Nourifhment by any other Power than 
that of Su&ion. Its refiding in the Stomach, or fome 
other Part of the Body, can be for no other Reafon 
butto nourilh itfcif with the Blood, or fome other Juice 
of the Animal. 

As the Bonite is a Filh of Prey, living cm other 
fmaller Filhes, it is probable that this little Leach 
nfually fattens itfelf on rhofe which come into the 
Stomach, and that it lives on their Blood. 

The Stomach, in which! found it, Was quite emp¬ 
ty, fo that it was probably as hungry as the Bonite 
could be ^ -for this Filh is hot eafy to be Catehed but 
when hungry. However, it was the firft Time I found 
it fo very empty, though I have feen a great Number 
opened. 

One may conjecture, when the Stomach of the 
Bonite is empty, and this Leach is in it, that it be-, 
ing almoft ftarved, fallens its Pump to the Membrane 
of the Stomach, to fuck Nourifhment from it 5 and if 
fo, it muft caufe a painful Senfation of Hunger in 
the Filh. 
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' Laftly, It might have happened that this little Leach 
came out of the Body of fon kfm all Fifh into that of 
the Bonite, which had fwalliwed it, I made this 
Obfervation the z8th of July, 1714, ih a Voyage from 
Batavia to Bengal. 

Explanation of the Figure fab. I. Fig. %. 

A, The Body, in its natural Bignefs. 

B, The Belly, through which appear feme black 
Lines, which are its Entrails. 

€, The Protuberance, with which it fallens itfelf. 

D, The Places where it places the Pump and Pro¬ 
tuberance, when it moves along. 

E, The Head, under which is the-Pump, 

The pricked Circles are to mark the Extent of 
the Motions of its Head and Belly. 


III. Typus Eclipfeos Solaris obfervat# Julii 
15, S.N. 4, S.V. Anno 1730. Wite- 
bergae Saxonum 3 ji Joh, Frider. Weidler, 
J. U. D. Mathern. Prof. Ordin. Reg, Soc. 
Sdetitiaf. Pruff Sodalh' 

Pha f es Ecli t ti “ e - 

H. ' » Digit. Min. 

3 $6 o Sol oritur poft Nubes. 

f9 o 5 & paulo plus Sol latet 

poft Nubes. 
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«• I. Sol oriens figuram orbis.monftrat ellipticam: dia¬ 
meter verticals duobus digids, fivedexta fui parte, con- 
traftior apparet horhontali., 

II. Metnorabiiis erat confpedus orbis Lunge afpero 
margine praediti, quoad partem quae in occafum fpeda- 
bat. Diftinde enim cernabatur H. 4. M. 3. Vallis 
rls-diam. Lunae profunda & 2 \ ejufdem diam. circiter 
longa. In progreffu eclipfeos afperitas limbi Lunae 
minuebatur, & adhaerente eidem fafcia coerulea abfcon- 
debatur. Haec enim fafcia fenfim folc altius furgente 
dilatabatur. Turn praeter colorem cceruleura etiam 
puniceus Lunae proprius incumbens in .oculos incurre- 
bat,. & circa finem deliqpii fafcia coloratas fpiffitudo 

trigefimae 
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trigelitnae (extae parti diamefri Lumris t : • • t nr vi- 
debatur. k 

III. Przeterea juxta LunarisSTfci marg^em colo 
ratuin perpetua Luminis folaris commotio notata 
e$. 


IV. Obfemtio ejufdem Defedua Solis babica 
Patavii, ab J. Poleno. 


rvRlENTE 

Sole. Nubes tenues Finitorem. 

quaft cingebant : quibus deinde- evanefcentibus. 

aer tantillum nebulofus fait, ut macafce folares haud 

fatis diftin&e apparerent. 
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V* An Explanation of fhe new Chronological Td - 
. hie of the CHINESE HISTORY, 
tranjlated into Latin from the Original Chinefe*, 
hy Father Johannes Francifcus Foucquet, Soc. 
Jef. IBi/hop of Eleutheropolis, and puhiifl?ed 
at Rome in the Year 1730. Collected from two 

Accounts thereof written in French, one fent 
from Rome hy Sir Tho. Dereham, $ar e - to 
the YZpyal Society , the other fent from Father 
Foucquet to Father Euftache Guillemeau, a 
Barnabite at Paris, and hy him tranfmitted to 
Sir Hans Sloane, (Bar*' <Pr. S. 

T HERE have been fpread in Europe divers (^pi¬ 
nions concerning the Chinefe Antiquity, which 
<ere very faife, nay fouie very abfurd. I place in the 
Rank of thefe falfe .and abfprd Opinions that 
which traces back the Origin of the Chinefe Nation 
beyond . our Account of the Creation of the World ; 
likewife others which would Lin place the Beginnings 
of the Chinefe Empire before the £>eluge. Such Chi¬ 
meras deferve not the Pains of refuting. They are 
equally repugnant to good Senfe, the Rules of Griti- 
cifm, and to Religion. 

There are Tome more moderate .Opinions, which 
bring nearer to us the Beginnings qf the Chinefe Mo- 
narchy; thefe may he reduced to three. 

H h h The 

* O M9f the Original Chinefe Tables printed at Canton, was frefenttd t* 
the Society by Sir Tho. Deteham, and is now repfited in their Library. 
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The firft places thefe Beginnings under one Fou hi, 
whom it makes reign 195-2,Years before JefusCbrif. 

The fecond places them %der one Hoang Ti, 2.697 
Years before the vulgar -iEra. 

The third in fine puts them under one ?'ao, a3 57 
Years before the Birth of our Saviour. 

This Feu hi, this Hoang Ti, and this Tao, who 
are fuppofed to have been fo many Chinefe Princes, 
are myfterious Names of heroick Perfons, who never 
were in China ; this is elfewhere demon!! rated. 
Wherefore thefe Opinions, though they appear lefs fa¬ 
bulous, are not lefs remote from Truth. 

It is manifeft, that not one of thefe Opinions can be 
made agree with the vulgate Tranflation of the Bible. 
Recourfe mull be had to the Septuagint, which indeed 
would be no Inconveniency - 0 feeing the Numbers of 
the Vulgate and thofe of the Septuagint are equally 
current in the Church. 

But to fpeak in general, thefe various Opinions make 
the Epoque of the Chinefe Hiltory remount higher 
than is true. Their Diverfity already gives room to 
perceive their Incertainty, and how little Solidity there 
is in the Foundations, whereon each of them Hands. 

The Author of certain Memoirs on China , that 
have made fome Noife in the World, declaring for 
the Chronology, which fixes the true Epoque of the 
Chinefe Hiftory at Tao, has not feared to advance, on 
this Chronology, thefe five Propofitions. 

1. That it is very much followed, and hath many 
Circumftances to fupport it. 

a, That it is not fabulous in its Beginnings, as that 
of the Romans and Grecians, 

1 3. That 
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3. That it is eftablifhed on many Obfervations of 
Eclipfes, which are marked therein, and are found 
Svery conformable to the Aftronomical Calculations of 
the moll: learned Aftronomers of the later Times. 

4. That all the Parts of the ancient Ch'mefe Hi- 
ftory have been writ by Authors contemporary with 
the Kings, whofe Lives they have left us. 

5. That Confucius, whofe Authority ought to be 
of great Weight on account of his Probity and Virtue, 
never called this Chronology in Doubt, but always 
fuppofed it very true. 

The Author of the Memoirs has but copied after 
other Writers more ancient than himfelf. A Reader 
who has never been out of Europe , and fees thofe 
Things affirmed with fo much Confidence, thinks 
there is no Reafon to doubt of them. Thus has the 
Fable been introduced without Oppofition, by De¬ 
grees it gained the Afcendant, and is fo eftablifhed at 
this Day, that one fcarce dares attack it. 

Neverthelefs the following Propofitions are indubita¬ 
ble, and contradictory to the five Propofitions juft now 
cited. 

1. The Chronology in queftion is made up of Parts 
ill linked together, and that have no Connexion; and 
abounds with abfurd Contradictions- 

%. It is entirely fabulous in its Beginnings and Pro* 
grefs; entirely fabulous in its Principles, and in the 
Confequences drawn from thence. . 

3. It is not built on any Obfervation of Eclipfes: 
The Eclipfes marked therein, and the other Aftrono- 
mical Characters by which the Author would fain 
eftablifh it, are contradicted by the Tables and Cal¬ 
culations of the moft learned Aftronomers of thefe 
later Times. 
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4. The ancient Kings, whofe Lives lie pretends to 
have, are efteemed in China truly chimerical Men :, 
Thefe pretended Lives have hot been writ by content 
porary Authors. 

The Chronicle, which contains this Texture of 
Fictions, is the Work of a Perfon named Se ma ffien y 
who was born 146 Years before the vulgar Aim, viz. 
more than xooo Years after the Tittle wherein Jiao is 
placed, who is made firft Emperor. If fome Authors 
can be quoted for Warrantees of what this Se ma fjten 
advances, they were modern to the Time when he 
wrote : thefe Authors oppofe each other: the Stile 
of fome of them is infinitely obfeure 5 and in the Bot¬ 
tom Se ma fften y as he himfelf acknowledges, hid 
nought for the principal Ground-work of his naufeous 
Chronicle, but miferable Rhapfodies collected at Ha¬ 
zard, or popular Traditions which he had gathered, 
without underftanding them, as he rambled over fome 
Provinces. This Work is in moft Points contradi&ed 
by the Kings *, a Book truly ancient, and of great* 
Authority. 

y. In fine, there is nothing that is certainly of Con¬ 
fucius to ferve as Proof for a Chronology m inifeftly 
imaginary.. It no where appears that he had ever exa¬ 
mined it. This Philofppherhas left: nothing inWriting j 
for it is not worth while to reckon a fm.iU Chapter of 
a few Lines, which is aferibed to him without giving 
goodReafons why, and is in the Front of a Book en¬ 
titled, fa hio , or'Great Doftrine. All the reft that 
goes under the Name of Confmm y is read in modem 
Treatifes, where he is made to fpeak ^ Treaties Which, 
appeared in the World many Ages after the Death of 

this 


*’ Kang mou, 
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this Philofopher, and ofGonfcquence Apocryphal, fuf- 
peded, and for the re oft Part rejefted by the raoft able 
of the Chinefe. , and fall of Circuraftances which thefe 
learned Men deny, or at leaft call in Doubt. More¬ 
over, if thefe Treatifesdeferve any Credit, feme Things 
are found therein, even under Confucius? s Name, 
which quite overturn the-chronological Syftetn of Se 
ma f/ien. Are thefe Titles to be boafted of as Tefti- 
moni’es of Confucius in Favour of a Chronology, on 
which, there is juft Reafon to believe, he never fo much 
as thought ? 

Notwithftanding fo many evident Proofs of a pal¬ 
pable Falfhood, this Chronology of Se ma f/ien is at 
this Day received in China. It was at firft negle&ed 
there: but Error infenfibly prevailed. The Multi¬ 
tude among the Chinefe , as among us, eafily embraces 
the raoft groundlefs Opinions a great Name impofes. 
Se ma tf/ren had the Employ of Hiftoriographer of 
4he Empire : He was the only Perfon that could be fol- 
-iowed then. He foothed the Nations Pride, making 
not only its Origin, but even the Beginnings of its 
Monarchy afeend backward to very remote Antiquity. 
He annettized it by a Croud of Heroes, to whom he 
gave Birth in its Bofom; He enriched it by an Infinity 
of Incidents, invented it is true, but fuch as were 
deemed inftruftive and glorious to the Chinefe 
Name. After the Lofsr of the Libraries burnt un¬ 
der Chi hoang, there was not more than an Age 
elapfed when he compofed this Hiftory:. fuch a 
Work was a fort of Confolation : It was regarded as a 
Treafure : Men ran eagerly after a Book that feemed 
to prefent fuch tine Things: Its Stile was pleating, 
being Laconic and ftrong : It was read then, and in 

reading 



( 4 02, ) 

reading believed without much Examination, becaufe 
there was Pleafure found in'giving Credit to it, 

Thus did the agreeable Poifon infinuate itfelf: The 
very Learned, or thofe who thought themfclves fuch, 
were infefted thereby. But China has its Critics as 
well as we: There arc fome of them clear-lighted 
enough to difcern Fi&ions,- and firm enough not to 
give themfelves blindly up to the moft propagated 
Errors. 

Several in after Times oppofed Se ma Tfien , taxed 
him with exceflive Credulity, and reproached him 
for his monftrous Over-fight. Nay, fome laying 
afide his Authority, have boldly abridged the Times, 
and fixed the true Epoque of their Hiftory at a 
fmall Number of Centuries before Jefus Chrift . 
Among thefe is the Compiler of a new Chrono¬ 
logical Table of the Chine/e Hiftory, which has 
lately appeared here in Latin on a large Sheet of 
Paper. It is a Tranflation publifhed by Father Fon~ 
quet , Soc. Jef. the prefent Bifhop ofEleulheropoVn __ 
who hath lived near twenty-three Years in China, 
The Chinefe Original from which the Tranflation 
was made, is owing to the learned Nien hi yao y a 
Tartar, illuftrious by Birth and Merit, and Viceroy 
of Canton in the Year 1714*: For the f mars , fince 
their Conqueft of China , are become well verfcd in 
Sciences, and efpecially in the*Hiftory of the Empire 
they conquered. 

Yet this Gentleman is not the Author of the Chro? 
ndogical Syftem he has here drawn up. He hirafelf 

; ' tells 

* Bis Father fefejjid the like Ptft, and in the Tear *7 x hts'hrother w 
Tfong Tou of two Provinces, a more emfidetable and men imttrtm Em- 
than that of Viceroy. 



( ) 

tells us, he has taken it from the mod valued hiftorical 
Work in his Country*. What renders this Writer 
Praife* worthy, is his ranging his Syftcm in a beauti¬ 
ful Order, which gives an extream Facility of fee¬ 
ing at fird Sight the Series of the Dynadies, or Im¬ 
perial Houfcs, the Names and Succeffion of the Em¬ 
perors, the Beginning, End and Duration of each of 

their Reigns. . 

However, this is not the only Advantage of this 
new Table: The ancient Chronology of China is 
therein reduced to its true Beginnings. The mod re- 
more Epoque of this Chronology, according to Nien 
hi yao , does not furpafs the fird Year of a Prince 
called Guei lie wang, who began his Reign 414 
Years before the vulgar Aha. Some there are, who 
think this Epoque might dill be brought nearer to us; 
not to fix there the Origin of the Nation, which, for 
ftrong Reafons, may be traced back to Time near the 
Deluge } butbecaufe from much later Date only, doth 
~a*iy Certainty appear, of whatever is pretended to have 
bcfaln this famous People, f Se ma quang and fchu 
hi , the two graved Hidorians China has produced, 
were of this Opinion. The fird flourifhed in the Year 
of Chrift 1061, % the fecond about the End of the 
twelfth Century. They have both omitted whatever 
is before the Time of Guei liewang, nor would they 
mention ought of it in their Hidories: Nay, they 
have not begun them till the twenty-third Year of 

Guei 

* China is now the Country of theft Tartars who were horn there fmt the 
Conqutjl, that is about ninety Years Jittce* 
t Se ma wen, or Sema wen Kong. 

$ Sceculo xi°. vel n°. Sceculo 13°. 
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Gmi lie wang, fomewhat* later than N'ten hi yac, 
who begins with the firft of this Prince’s Reign. It f 
is on the Example and Authority of thefe two illuftri-' 7 
ous Philofophers that Nm biyao lias relied in fup- 
preffing what precedes. 

By fixing thisEpoque at Gttet lie wang, fabulous 
Times, and a thoufand Errors and Abfurdities current 
in Europe concerning three Imperial (abfolutely ima¬ 
ginary) Families, and reigns anterior to, but no lefs 
chimerical than thefe Families, are retrenched. Thefe 
•Errors will foon vanilh of their own accord; fo that 
'the Subject of fo much laborious, but ufelefs Lucu¬ 
bration and'Study, will at length ceafe: a worthy 
Motive for congratulating the learned World. 

This is not all; we are ftill .particularly obliged to 
4:he ingenious faftw, for having found Means to place 
in his Table the Cycle of fixty Years, called Kta ffe, 
sfcimuch efteetned by the Chkefe , that it is as the Soul, 
Link and Foundation of their whole Chronology:^ 
;Point which requires Explanation. 

The Chinefe are not acquainted with our Olym¬ 
piads; but'from Time out of Mind they have ufedthis 
Period of fixty Years, which is of as great Service at 
iedLas the Olympiads, or the mold celebrated Periods 
amo’flg'the Greeks. 

As wemark'the Incidents of ancient Hiftory by the 
Years of the Olympiads, fo the Chkefe mark what 
has happened in their Country by the Years of 
this-Revolution. Our Chronologcrs fay, for Exam, 
pie, that the Pelopsnefum War began the firft Year 
of the twenty-feventh Olympiad; >that Alexander 
was bom the firft Year of the ond'hofidred andfixth. 
According to the Chkefe , the Prince under whom 
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the great Wall * was finiAed, began his Reign the fifty- 
fecond Year of a Cycle,* which is found to be the 
fourth in this chronological Table, reckoning from the 
Cycle of the general Epoque inclufively. This general 
Epoque, as has been already laid, is the firft Year of 
Gtici lei wang f. 

Now as the Years of the Olympiads had no proper 
or peculiar Names, they were diftinguiflaed only by 
their Order of firft, fecond, third and fourth: But 
every Year of the Chineje Cycle is marked by two 
Letters, which make up its proper Character, and di- 
ftinguiftt it from the other fifty-nine. Thus the firft 
Year is called (i) $ Kia Tfe y and gives its Name to 
the whole Cycle. Thus the fifty-fecond Year of the 
fourth Cycle, in which the Prince, who finifhed the 
great Wall, began his Reign, is called (%) y mao . 
This Prince, after bloody Wars, became Monarch of 
China ; and then abandoning himfelf to fuch impious 
Pride, as the Philofophers reproached him with, 
taufed himfelf to be called (3) Chi hoang 7 /, as 
much as to fay, the firft Mafter , the firft Emperor 
reigning of himfelf', for this is the real Signification of 
thefe Gharaders well analvfed and thofe glorious 
Titles belong to G o d alone in the ancient Monuments. 
This unheard of Ufurpation happened in the twenty- 
fixth Year of his Reign, which is the feventeenth 
of the fifth Cycle, and is there called (4) Keng 
Chin. 

iii it 

* This great Wall juflly paps for one of the Wonders of the World, begin¬ 
ning at the Eaftcrn Sea, and extending to near Thibet, above four hundred 
ml fifty French Leagues* 

f The Method of finding this Epoque on the Table is given hereafter* 

VuL Tak 111. Tig* i. 
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It is thus that all the Y£ars of the Emperors, for 
above two thoufand Year?,' have Names in Hi (lor 7 
common to them with the correfponding Years of the 
Cycle: and thefe Names common to both, are a Sort 
of Link which unites the Years of the Emperors ro 
the Cycle, and thereby prevents ConfoGon. Hence we 
fee how the Cycle among the Cbinefe is the Knot and 
Bafis of all their Chronology. 

Here a Quettion naturally arifes, concerning the 
Signification of thefe Chara&eriftics, which diftinguifh 
the Years of the Cycle and Emperors: for it rauft 
be pleafing to the Reader to dive into their true Senfe. 

It is to be wifhed it were aseafy to anfwcr thisQiie- 
ftion as it is natural to propofe it: But it regards 
Characters fo infinitely different from our?, that their 
Nature or Origin have never been well extricated \ 
nor has there been any Principle hitherto eftablifhed 
for their Explanation. Wherefore to endeavour now 
to penetrate their primitive Signification, would be the 
fame thing as to attempt walking without a Light in- 
an unknown dangerous Road, in a dark Night. Yet 
fince an Anfwer mull be given, to lead the Reader by 
Degrees to the Knowledge of fo new a Subjcd, 

We rauft remark. Fir/, That it is not pofhble to 
give thefe Names any Translation. Kia ffe will ftill 
be Kia ffe m all Languages » y mao will ftill be 
y mao j Keng chin, Keng cbin % and fo the other fifty- 
feven Names: and this no European that underftands 
the Cbinefe Tongue will contradict. 

Secondly, That thefe Names are compofed of two 
Sorts of Characters* very famous among the Chinefe , 

who 


* See the Chmfttrs in the Platt annexed, Tab- III. 
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who get them by Hears in their Youth,, and employ 
them on a thoufand Occasions. Thefe of the firft 
Sort are ten in Number, and are called the Tear- 
lliters $ theTe of the fecond, twelve, and are named 
Hour-Letters. 

Thirdly , That thefe two Sorts of Characters arc 
combined, by repeating the ten Tear-Lei ter s fix times, 
and the twelve Hour-Lettersbnt five times- for (k 
times ten, and live times twelve equally make fixty: 
and from this Combination refult fixty Names for the 
fixty Years that compofe the Cycle. 

■ Thefe three Points well comprehended fuffice for the 
•XJfe and undemanding of the chronological Table : 
and the Reader would do well to flop here. 

It may be objected by feme, that this Erudition is 
unpleafmt, becaufe it enlightens not the Undemand¬ 
ing; the Names remain unintelligible, and the Reader’s 
Curiofity is not fatisfied. But will it be more fo, 
by adding what the Chinefe take out of their Tra¬ 
ditions? 

I pafs by the Abufe made of thefe twenty-two 
Letters by judiciary Aftrologers. It is a Subjed apart • 
that would carry one too far: Wherefore I ftiall keep 
within the Bounds of what the Ch'mfe hold, and give 
for moft authentic. 

They pretend that thefe twenty-two Letters were 
invented by a very ancient King, whom they name (?) 
Hoang fi, in order to determine the Beginning, Pro¬ 
gress, End, and fucceffive Periods of a great Year ; for 
they have one which includes a certain Number of 
Ages, though its total Duration be no where diftinftly 
marked. 


They 


nix 
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They fay the great Year is fucceflively at Kia t at 
j/, and at Ping . 

Now it is no eafy Matter to determine the Extent of 
thefe different Parts of the great Period (for there is 
room to conjecture that they are unequal) how long, 
for Example, lafts that which commences at (6) Eia f 
that at (7) y , and fo of the reft j nay, it is perhaps 
impoffible, for want of certain Principles, the Know¬ 
ledge of which is entirely loft. 

When the Year was at Kia t which fceins to fignify 
when it began, this Point of Time, according to Tra¬ 
dition, is called (8) O fong^ when it was at y, this is 
called (9) Jcheou Mong \ when at (10) Ping, the 
Name given to it was (ii) Jeou fchao . 

Every one of the other nineteen Letters has in this 
manner aWord for its Device-, but as it is plain, that all 
thefe Words are very ftrange to European Ears, and 
that thofe which remain are as obfeure and barbarous 
as Kia ffe> T mao , Keng chin , it is beft to omit men¬ 
tioning them. 

Neverthelefs one fhould not eafily believe that thefe 
•Words are void of all Meaning, or that the Letters, 
whofe Names they are, are Figures made at Hazard, 
or arbitrarily imagined. The Inventor of thefe Names 
muft have propofea himfelf fame End. 

It is already known in general, and is demonftrated 
elfewhere, that the Charaders preferved by the Chi* 
nefe y but much more ancient than them, are true Hie¬ 
roglyphics. 

It is iikewife known, and ftrongly demonftrated, that 
the Doftrine veiled under the Appearance of thefe Hie¬ 
roglyphics* is very myfterious and fublime: and it is 
1 unrea* 
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unre'afonable to regard as,Monfent’e, and reject fuchas 
we underftand not, purely becaufe we do not under- 
^ ftand them. 

And indeed when we clofely examine the twenty- 
two Letters in queftion, we perceive in feveral of 
them fomewhat very myfterious, which the Chinefe 
themfelves prefent us with without underftanding them. 
For Example, (ix) Tfe, the foil: of the Hour-Letters, 
fignifies with the Chinefe both the Moment of Mid¬ 
night and a tender Babe juft born (wrapt up in his 
Baby-Cloaths.) On, the feventh of the Hour-Let¬ 
ters , fignifies the Moment of Noon, and a Man 
lifted on 'a Crofs. This Letter fignifies Noon, accord¬ 
ing to the Primitive Meaning, which ftili fubfifts with¬ 
out ever having been difufea. It alfo fignifies a Man 
lifted on a Crofs, as is evident to the Eye of any Per- 
fon, who has the firft Tincture of the Characters. I 
know fome Difficulty may be railed on this Point, but 
It (hall be refolvedin its proper Place. 

Where have this People got fuch Ideas ? They arc 
incomprehenfible to them at prefent, and yet (it is 
jftrange) they preferve them precioufly, and ufe their 
utmoft Endeavours to find out the Senfe of them, but 
to no Purpofe. 

That tffe fignifies both Midnight and an In¬ 
fant juft come to the World ; that Ou marks 
Noon and a Man lifted on a Crofs, are Fads cited as 
they are found in the Chinefe Vocabuiaries, without 
Comments, Conjectures, or any other of ones private 
Thoughts 5 which ffiauld be the more furprifing to the 
Reader. 


It 



( 4 1 P ) 

It will encreafe the Surpsife to refleQ: on a Chinefc 
Axiom, the Senfe whereof is, that the Heavens open¬ 
ed at the Hour of ffe, which, according to the fore-' 
going Exposition, ought to be understood of the Mo¬ 
ment of Midnight. 

And in order to raife the Admiration a Degree 
higher, ffe, which fignifies an Infant, is litterally 
.and properly ufed to fignify Son. N ow let the Reader 
give Attention to the furprifing Words of a Chinefe 
Writer on this Son. 

« (13) The firft Inftant, fays he, of the Producti¬ 
ve on of Things, their Principle and Origin came from 
« the Son. The Son is the Caufe by which all Things 
« had a Beginning. 

When the Year is at (12) ffe, that is called (14) 
Kouen fun. This Rouen, in the common Acceptation, 
fignifies Work, Pain, Grief, fun fignifies being re¬ 
duced to great Anguiih. The Application of thefe 
Words to the tender Babe, to the Son lately born, pro-' 
duces a Meaning, which by being too intelligible and 
too beautiful, raifes Wonder. 

When the Year is at' On, it is called (iy) fun 
ffang. We have feen that fun fignifies Anguifh, 
Affliftion. To have the true Signification of ffang, 
Recourfe- mull be had to the Analyfis, as on infinite 
other Occafions. 

The Analyfis gives (i< 5 ) Tang , the Emblem of a 
Lamb, and (17) ffang, which fignifies to divide, 
to pierce. Thus at the Hour of Noon, marked by 
(18) ou, that is, a Man on a Crofs, the Lamb was 
pierced. 


If 
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If the Reader is ftrudfc with thefe Ideas, new to 
him as they muft be, .let him not attribute his Sur¬ 
prize to the Writer hereof, feeing it was the Obligati¬ 
on of anfwering the Objcdion above-mentioned that 
urged him thereto. 

But let us drop this Subjed, too fruitful in Para¬ 
doxes. What has been alledged is fufficient to verify 
a Word in the Latin Inftrudions at the Head of the 
Chronological Table, viz. that the Charaders by their 
.Combination form the Cycle, are very profound. 
To enter upon the Explanation of the reft, would lead 
us into new Depths, the Difcuffion whereof would re¬ 
quire long and. critical Difler tat ions. It is well the 
underftanding thefe Myfteries is of no Service to the 
Ufe of the Table in Hand.. Wherefore let us return 
to the Cycle itfelf, fuch as it is at prefent in the Hands 
of the Cbinefe. 

This foufeful Cycle, which in the printed Hiftory 
-is a certain' Rule to fix Time, the ingenious Tartar 
has difpofed in his Table with fuch Art as renders the 
Relation of the Years of the Cycle to the Years of the 
Emperors very fenfible j whence fpring great Advan¬ 
tages that are-very vifible to whoever attentively con- 
fiders the Table, and penetrates into-its Arraing- 
ment. 

In the Front of the Table appears a Line writ in 
Capital Letters, andxte'nd s Horizontally from Right 
to Left : This Line contains,, according to the Order 
of their Succcffion, the Names of twenty-one Dy- 
nafties, or Imperial Families, who have reigned 
fince four Centuries before Jefus Chrifl unto this 
Time. 


Thefe 
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Thefe Names placed exactly on the Lines, where 
are the Beginnings of the Dynafties to which they be¬ 
long, are as fare Guides for eafily finding them, and ✓ 
under the Dire&ion -whereof one comCs without Dif¬ 
ficulty to the Knowledge of the Emperors of thefe 
Imperial Families, as well as the Incidents of their 
Reigns. 

This Cycle is placed in the Middle, in a perpendi¬ 
cular Line or Column, which extends from the Top 
to the Bottom of the Table, and is divided into fixty. 
little Lodges or fquare Area's, every one of which 
anfwers a Year of the Cycle, and contains the Name 
of the Year itanfwers. The Angles, or empty Spaces 
which furround the Name in each of thefe Lodges, 
were coloured black, that the whole may the more rea¬ 
dily ftrike the Reader’s Eye, and be the more eafily 
diftinguifhed. 

On the Right and Left of the Cycle thus placed are 
ranged twenty other Columns, divided into fixty" 
Lodges each, in the fame manner js the Cycle j 
and confequently equal to the Cycle to which they 
are parallel. 

It is in the Lodges of thefe Columns parallel to the 
Cycle, that the Years of the Emperors are difpofed in 
their natural Order for above two thoufand Years. 
They are difpofed from Top to Bottom, from the 
Right to the Left, after the Chinefc Cuftom; but to 
avoid Miftake, I mean the Right and Left to the 
Perfon who reads the Table. And it is effential to 
remark, that the Arangement is fuch, that each of 
thefe Imperial Years referred to the > Column of 
the Cycle by an horizontal Line which falls at 
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right Angles on this Column, anfwers the Yea. 
of the fame Cycle, whofe Name it bears in Hi- 


iiui y • 

N Purfuant to this Explanation, the firft Year of the 
Prince named Guei lie wangt at which begins the 
Table, whereof that is the Epoque, will be found in 
the firft Column at the right Hand, pretty near the 
Bottom, under the Author’s fmall Preface j and op- 
pofite to the fifty-third Year of the Cycle called (19) 
Pin thin \ becaufe in Hiftory this firft Year of Guei 
lie waug has the two Letters Ping chin for its Cha- 
ra&eriftic. 

The Reafon why this firft Year of Guei lie wmg 
is taken for the general Epoque of the whole Table, 
is, becaufe there is neither Clearnefs nor Certainty in 
the Hiftory before it: But if, becaufe this firft Year of 
Guei Uewiing is taken for an Epoque, it were placed 
oppolite to the firft Year of the Cycle, it would occafion 
an Anachronifm of fifty-three Years. A capital Point, 
to which thofe, who intend to ufethis Chronological 
Table, cannot give too much Attention. 

In a Word, fince Hiftory has given this firft Year 
of Guei lie‘wang the Name of Pin chin, it is not al¬ 
lowed to give it any other in the Table \ and one is 
obliged to refer it therein to the -Year of the Cycle 
that' bears that Name, under the Penalty of being 
guilty of confounding Time, and puzzling Chrorio- 

i°gy. 

It is in this Arrangement that all the Artifice of this 
new Table confifts. And this Point once well un~ 

K k k derftood, 


* the blank Columns at tht End are left to pat down the future Emperors 
as they fhall J)tumL 
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der flood/ is a Key which stives Entrance into all the 
reft. 

The fir ft Year of Guei lie wang being placed at'the 
fifty-third Year of the Cycle, the fecond Year of this'' 
Prince will neceffarily anfwer the fifty-fourth oftheCy- 
cle, the eighth of the funo Prince the fixtiethand Iaft 
of the fame Cycle; and of Confequcnce the ninth of 
Guei lie zhang will be the fir ft of the enfuing Cycle ; 
and fo of the others in a continued Scries of twenty- 
one Centuries down to the prefent Time. 

As all the Columns of the Table are parallel to the 
Cycle, fo they are equal to it, and contain fixty Years, 
as that does. Hence flows an eafy Method to know 
in a Moment the Interval of Time clapfed between 
any two Years whatfoever of the Table : For it is but 
multiplying by fixty the Number of entire Columns 
between the two Years whofe Interval is fought, adding 
thereto what remains in the two Columns on the Right 
and Left, until you reach the two Years in queftion. 
Every one knows that Multiplication by fixty is vcr£ 
eafily performed by multiplying by fix, and adding 
a (a) Cypher to the Produft. 

By this Method a Moment’s Attention will make a 
judicious Reader know that there are 414 Years clapfed 
fca? theEpoque of Guei lie zvang to the Year wherein 
Penis h Petit places the Birth of our Siviour: For 
this Year has been marked on the Latin Table, to 
be as its Center, and ferve the European Litter at i 
for a fixed Point, to regulate their Calculations on, 
Suppofing Petavfas* s Doftrine true, this Dim/m 
J£ra is one Year before the vulgar /Era, which laft 
fhodld be preferred as being raoft in life* if We had 
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not confidered that it coincides with the firft Year of the 
Emperor Ping ft. And in regard to the Scantinefs of 
” Space, it could not be engraved therein, without omit¬ 
ting the Name of this Emperor, which it was nccciTary 
to preferve. 

But if on one Hand the Epoque of Gtm lie wang 
placed in the fifty-third of the Cycle, and once well, 
comprehended, becomes a Key that opens the Know¬ 
ledge of the Table, and develops its Syftem ; on the 
other, the Charafteriftic Names of the fixty. Years 
which compofe the Cycle, do by their Connexi¬ 
on with the Years of the Emperors determine the pre- 
cife Time of Incidents. Hence arifes Clearnefs and 
Certainty in the Ghinefe Chronology j for thefe Cha* 
raXeriftics contribute to theDifcovery of Errors, which 
either the Ignorance and Negled of Copyifts and Prin* 
ters, or the Want of Attention in Authors, often intro* 
duce into Chronology. 

" For Example: In the Chronological Table of the 
Cbmefe Monarchy, printed at the End of the Work* 
whofe Title is, Confucius Sinarum Phihfopbus , it is 
laid, that Chi hoang fi *, in the twenty-fourth Year 
of his Reign, built, or (to Xpeak more accurately) 
finilhed the great Wall; and confequently the burn¬ 
ing of the Books is placed in the fame Emperor’s 
twenty-fifth Year. Now according to Hiftory, the 
great Wall was finilhed in the Year of the Cycle 
called (20) Ting hat, a Name that can agree only 

Kkk % with 

* Vide Monarchic finkae tabulam chronologicam* p. 24 & Chi 
lioangl \ $ a a no Imperii 2&4 0 jmurum celeberrfmum 400 & ultra leucajrum 
*xtruxit contra Tartarorum eruptiones : anno 25° libros omnes prctcr.mc* 
dices 5 c judiciaries oremari juffit. 

(Chi Jlmld fa pronounced hke cur Englifb She,) 
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with the thirty-third Year »of this Emperor’s Reign. 
As to the burning of the Books, it is marked in Hiltory 
in the Year (zi) J'on ffe, which nccofiarily anfwcis 1 
the thirty-fourth Year of this evil Prince. 

1 hus thefe Chara&eriftieN unes of the hears tint 
compofe the C< clc, are as a Touch-Hone, that is of won¬ 
derful Service for diftinguilhing Truth from Falfhood, 
'and re-cftabl idling Order when-ditturbed. 

This Cycle removed, the Years of Fanperors might 
be very eati’ly confounded, by augmenting or diminilh- 
ingtheir Number. 

When an Emperor is newly come to the Throne, 
if the firft Year of his Reign be reckoned that, where¬ 
in his Prcdccelfor died, it is placing two Years in one; 
becaufe according to the Cbmefe Cuftom the Year, 
wherein anEmperor ends his-Reign, is wholly attribu¬ 
ted to him, though he died in the Beginning of the 
firft Month ; and his Succefi.br is held to reign only 
from the Beginning of the enfuing Year. ' 

Yet this Cuftom, though very common, is not fo 
iiniverfal, but that fome Emperors have derogated from 
it. The fi artarian Emperor f chang hoang f) , Founder 
oftheDynafty now reigning, cauled the Year, where¬ 
in Boat ffong had murdered himfelf, to be taken for 
the firft Year of his Reign, which was the fcvcntcenth 
and laft of this iaft Emperor of the Mings. 

If, according to Cuftom, this feventeenth and laft 
Year of Bom ffong were diftinguifiicd from the firft 
pf fchang hoang Ti % it would be making two Years 
of one, which would confound Time, 1 

Refume the Cycle, apply it to the Years of the Empe¬ 
rors, and theft Errors will appear of themfeives. You 

' will 
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will fee tint the Year wherein Hoai 7J'ong died was 
c tiled (%%) Kta Chin ; that that, wherein 7cluing 
7'oa/tg i / began his Reign, was Jikeuiie called Km 
Chin: therefore? they are the fame \car, Jf it were 
nndc two, thcMiflake would be found at firft Sight, 
and fliould be corrected. 

Under the (23) 1 veil thofe occidental fat tars, 
whole Domination over China began in the Year 
1280, and ended in 1368, the Emperor /Ten Thong 
died in 1333 : Ning Tfong his SuccefTor reigned but 
fome few Months, and Chun Ti, who fucceeded Ning 
Tfong, mounted the Throne towards the End of the 
fame Year. Three Years may be eafily made of this 
one, in order to place the three Princes juft named. 
Pnit whoever makes ufe of the Cycle need not fear 
thcMiflake. The Deaths of the two tirft Emperors, 
and the Acccflion of the third to the Throne, are three 
Incidents, which Hiftory refers to the Year of the 
Cycle named (14) J$ueiyeou. And this Charafteri- 
ftic Name is a Link that binds them all together, fo 
that it is no longer pofiible to feparate them. 

Thefe Examples luffice: It is eafy to comprehend,, 
that if during interregnums or Anarchies, the Time 
were lengthened or abridged, or if it were confounded 
during Civil Wars carried on between two cl a firing Fa¬ 
milies difputing the Sovereign Power, the Application 
of the Cycle would fet all right. 

The Names which mark the Years of the Cycle are 
then a certain Rule to redrefs the Errors of unskilful 
Chronologers. They referable a Torch which gives 
Light in a dark or difficult Path. The Learned, who 
will know to fet a juft Value on thefe Chara&eriftics, 

will 
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•will be pleafed with them, and will perhaps prefer them 
forUfe to the Confuiar Reckonings, wherein are found fo , 
many difcouraginglnterruptions. And if Medals haver 
fomewhat more enticing and fplendid'in them, there is 
a certain Simplicity always uniform in the Continua¬ 
tion of the Years of the Cycle neceffarily followed, 
which leads the Mind to Truth by an eafy Road, with¬ 
out much Ornament, Expence or Enquiry after Mo¬ 
numents. 

Another Property of this new Table, no lefs re¬ 
markable or ufeful than the foregoing is, that this 
Table lays before the Eye all the Names of the par* 
ticular Epoques affumed "by the Emperors of China 
for near two thoufand Years. For Han non T't , the 
Jfirft who took this Sort of Epoque, began his Reign 
one hundred and forty Years befor ejefus CbriJ . 

No body, to the belt of our Knowledge, has given 
Europe a fufficient Account of the Nature of thefe 
Epoques, though they are very well worth explain¬ 
ing. The Emperors of China have a particular Cu- 
flom, little known in Europe , which, if Care be not 
taken, would infallibly fpread Darknefs and Confufion 
over Chronology and Hiftory. It is not allowed, to 
pronounce the proper Name of any Emperor during 
his Life, which is loeked on in fomeMeafure as inef¬ 
fable. This Refpeft continues evea after their Deaths; 
for then it is not by their proper Names they are men¬ 
tioned, but are confecrated (if we may ufe the Term) 
by a Surname, which is a Sort of Chara&er of Canoni¬ 
zation. And under this Title are, they received into 
the Burying-place of their Anceftors, and afterwards 
ranked in Hiftory. But in their Life-time, to fupply 
2 v the 
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the Name that dare not W pronounced, they them- 
felvcs, in Imitation of Han ttou ft already mentioned,, 
choofe and determine a Term that ferves for an Epoque 
Ho the Incidents^ of their Reign. This Term we call 
Epoque, becaufe it is from it the Years of Emperors are 
reckoned, and to it is referred every thing that falls out 
during thefe Years. Exam pies will make thefe Things 
eafy to comprehend. The famous Emperor who died 
December xo, 17x1, after a Reign of fixty-one Years, 
had the Letter (25) Hiuen for his proper Name. 
During his Reign, this Letter was not to be put into 
any publick Memorial, Book or Writing. The Let¬ 
ter (23) Tuen wasfubftituted in its Room, becaufe it 
would be a kind of Prophanadon to employ for common 
Ufe the Name of a Prince, who ftiled himfelf (25).' 
Son of Heaven. 

After his Death his fourth Son, who fucceededhim 
gave him for Title of Canonization, the glorious Sur¬ 
name of (17) Ching ffonginhoang T"t\ as much as to . 
Tay, the holy Anchor, the augufi, good and merciful' 
Emperor *. It is under this Surname that he has been 
interred among his Anceftors, and it is under the fame 
that Hiftory will make mention of him for the future. 

Upon his afeending the Throne after a Father who 
had conquered China , be alTuraed for the Epoque of 
his Years the two Letters Kang hi, the Scnfe where¬ 
of is Solid Peace, or laJHng and glorious Tranquil¬ 
lity, Thus becaufe in the f thirty-eighth Year of his 

Reign < 

* This Chamber Gin, vjhkh l ham trmftdted gracious and roerdfpl #( /%- 
Charity * u alfo expnffes fitmtimes the €on}un£tfon of all Virtues t . 
and U may bear that Scnje here. 

The Lbara(hr Hoang ^7 *) when analyfed, is found to be compofed of 
Tie, which fignifies of himfelf, and Wang, which tranfiated is Reigning. 

t In the thirty-fifth* 
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"Reign he conquered by his Generals a Prince of far* 
'tary named Kaid an, this 4 Viffory is Paid to be gained 
the thirty-eighth Year of Kang hi, or of thchjing^ 
and glorious Tranquillity. 

The Letters (28) J'nTchin compofe the Name of 
his fourth Son, who now reigns; wheiefore the 
XJfe of thefe Letters is and will be prohibited until a 
new Government. As to the Title of Canonic nion, 
by which this Prince is to be recorded in Hiftory, it 
will not be given him till after his Death. But upon 
his Acceffion to the Crown, as he had a great Num¬ 
ber of Brothers and Nephews, he took for Kpoque 
of his Years the two Letters (29) Jong Tilling , 
which fignify Diretd Concord ; to give to underhand, 
that if his Brothers and Nephews pay him the He¬ 
lped and Submifiion they owe him, he would treat 
them with Kindnefs. 

The Emprefs his Mother died fome few Months 
after he began his Reign ; fo the Death of this 
Princefs will be marked in Hiftory in the lirft Year ot 
Tong Tching, or of the Dir eld Concord. Thus will 
all other Incidents be fixed by the Years of the T)ireB 
Concord in which they will happen. 

It is plain from thefe Examples, that the Names of 
Emperors, and the Names of their Epoqucs arc cllen* 
dally different, and that thofe of the Epoques com* 
prehend very inftrudive Meanings, the underftanding 
which rauft be of great Service to the clearing up of 
Hiflory. 

But there is great Danger left the Name of an 
Epoque be made the Name of an Emperor, which 
would double the Number of Emperors, luppofing 

even 
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even that each of them |iad taken but one Epoque du¬ 
ring his Reign. 

No European Writer, that we know, has faithfully 
’ given them aH: But this Table prcfents us with an ex- 
ad and entire Series of them. And yet it is a thing 
much to be wifhed for, to have a faithful Explanati¬ 
on of them $ a Work which would engage one in 
a Review of the whole Hiftory, but will be under¬ 
taken neverthelefs, if we find room to hope, that it will 
not be difagreeable to the Learned. 

The Inconveniency is, that a great Number of Em¬ 
perors have often changed tliefe Names of Epoques. 
This Inconveniency is not found in the Dynafty now 
reigning} but in the more ancient it is a very common 
Diforder. Han trn ft, the firft that introduced the 
Ufe of Epoques, attained, during his fifty-four Years 
Reign, to the Number of eleven very different Epoques. 
Several others have followed his Example, which can¬ 
not but caufe a great deal of Confufion in Hiftory, if 
one happened to imagine, as it is natural enough to do, 
that thefe Names of Epoques are the Names of fo ma- 
ny Emperors. 

It was of Importance to clear up thefe Things tho¬ 
roughly ; this the Table does : and to avoid Miftake, 
Care has been taken to have the Emperor’s Names or 
Titles engraved in large Charaders, and thofe of the 
Epoques in fmall Letters. Moreover, when an Em¬ 
peror, not content with one Epoque, has'taken feveral, 
Notice is given of it by a Star placed on one Side of the 
firft. 

In fhort, to leave nothing conjedural, as often as a 
Reader confidering this Table, (hall find two feparate 

L 11 Ranks 
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Ranks of Figures oppofite to ofe another in a Scries of 
feveral Lodges, denoting different Numbers, he is to 
remember, that thefc Figures mark the Fears of Em- 
perors of two Families, which dffpute the Empire, one 
of which being foort to peril'll, will give room to the 
other to afccnd the Throne. The Column found un¬ 
der the Title San Koue , that is to fay, the three King¬ 
doms, is an Example hereof. This Title of throe 
Kingdoms denotes the Time when China was divided 
into three different Parts; and the Column,on the Top 
of which is found that Title, in the Order of the Dy~ 
nafties is the twelfth, reckoning from the firft at the 
Reader’s right Hand inciufively. We fee in the forty- 
third Lodge that the firft Year of the Epoque fat ho 
affumed by the Emperor Ming ft, of the Family 
called Guet, anfwers to the fifth Year of the Epoque 
Km king affumed by Heou fchu , Emperor of the 
ffan’s: the fecond Year of the Epoque fat ho an¬ 
fwers to the fixth of the Epoque Km hing , and fo 
of the reft that follow. The Rcafon is, that the Em¬ 
pire was at that Time torn in Pieces by bloody Wars: 
The Guei's were getting the upper Hand, and the 
Han's very near their Ruin. 

As to a great Number of Lodges that have but one 
or two Figures, without any Account of Hiftorjy, 
they are unpleafing Blanks, which however the Chi- 
nefe matter not, fatisfied to have an exad Scries of 
their Emperors Years in thefe Lodges. But fuch 
Blanks may be filled by inferring Come confiderable 
Incidents of Hiftory, as fame few have already been 
in the Latin Edition, viz. the building of the great 
Wall, the burning of the Books, the Cbrijttan /Era, 
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the Introduction of the \Chrifmn Religion into China, 
the Appearance of a Star fecn in the Heavens up- 
* wards of feventy Days *, the true Year in which our 
Saviour was*born, &c. If this Addition pieafe the 
Learned, it will be no difficult Matter to add fcveral 
other Incidents unknown in Europe. 

This is what occurs to be faid for perfedly under- 
ftanding the new Chronological Table of the Chtnefe 
Hiflory. This Expedition will be of Service to fuch 
as think the Lath Inftru&ions at the Head of the Ta¬ 
ble inefficient; not that this Table has of itfelf Ought 
that can puzzle a Perfon ever fo little accuftoracd to 
this Kind of Study. The Chtnefe Youth play with 
it, and fee the Matter in queftion at firft Sight: But 
it is an ObjeCI hitherto unfecn in Europe ; and that is 
Efficient to ftartle certain Readers, who, though Men 
of Senfe, frequently feek Myfteries, where there are 
none ; and then Perspicuity itfelf becomes Obfcurity. 
For Perfons of this Character the beft Way would be 
toconlider the Table for fome Moments with one, who 
has already comprehended its Ufe. A little Inftrufti- 
©n by Word of Mouth is better than a thoufand 
Commentaries! The Eye does a great deal, but the 
Ear is much more efficacious for infuling Knowledge 
into our Minds without Labour. When thefe two 
principal Senfes are united, and applied in Concert, 
Difficulties which looked frightful, are Fecn to va* 
nilh. 

To conclude, it is Ufe only can make one Effici¬ 
ently fenfiblc of all the Advantages of this Table. 

Llh Thofe 

* Tht Chinefc fay of this Star, that it was a Sign of Rintwal in tht 
World. 
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Thofe who have no Inclination to know what has paf- 
fcd in China, who read not its Hiftory nor Accounts, 
who ftudy not its Religion, Arts, Sciences, Govern- . 
merit, nor Policy, have no Need of this Table ,* but 
whoever applies himfelf to the Study of the different 
Articles juft mentioned, maybe allured that he will 
draw fuch Helps hence as Experience alone can enable 
him to fet a juft Value on. For at iirft Glance of the 
Eye one will fee therein the Beginning and the End of 
all the Reigns, the Duration of the Dynafties, the 
Succefiion of the Chkejb Monarchy ; and that one 
will therein difeover, as in a faithful Looking-Glafs, 
the Faults of Chronology difperfed infeveral Authors: 
But the principal Advantage is, that this Table, con¬ 
formably with the moft valued Hiftory, fixes the true 
Epoque of the ChineJ'e Empire to four Centuries or 
thereaboutsbefore the Birth of our Saviour. By the true 
Epoque of the Empire underftand not the Beginnings 
of the Nation, which it is credible (as we hive re¬ 
marked before) remount to the next Ages after the 
Deluge ; but the Beginning of the Monarchy, which 
is the Time, when the Incidents that happened in 
this Nation, appearing grounded on certain Proofs, 
deferve the Credit of learned Me*. This important 
Point once cleared up, ought to put an End to the 
Difputes of the Learned on the fabulous Antiquity of 
China . Excellent Wits, capable of greater Things, 
will henceforth difdain to employ their Lucubrations 
in fuch frivolous Scrutinies. 


VI. 
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1 

^1. An Account of Ur. Mark CatesbyV Effay 
towards the Natural Hiftory of Carolina and 
the Bahama IJlands, with fome Extra&s out 
of the firfk three Sets, (By Dr. Mortimer, 
(%% S. Seer. 

O UR Author propofes in this Work to give the 
Figures of the Birds, Beafts, Fifties, Serpents, 
Infcfis and Plants, the greateft Part whereof have ne¬ 
ver been deferibed by any Author, or no good Fi¬ 
gures given of them. He gives the Defcription of 
them in j Englijh and French, with Obfervations of the 
Air, Soil and Watery and an Account of the Agri¬ 
culture, Grain, Pulfe, Roots, and- other Productions 
of the Country, with a Map of the fame. The Au¬ 
thor was near four Years in thefe Parts, where he de¬ 
signed every thing from Nature in their proper Co¬ 
lours : in order to make the coloured Prints almoft 
equal to his Original Paintings, he engraves and co¬ 
lours them with his own.Hand. In this fhort Account 
I lhaii recite the Names of the feveral Animals and 
Plants, and as a Specimen of what is deferibed more at 
large juft hint fome few of the remarkable Things 
which occur in the Defcriptions of them., 

i. He begins with the Aquila capite alho, the bald 
Eagle. This Bird lives on Filh. 

2. Accipiter Pifcatorm % the Fifhing Hawk. This 
alfo lives on Fiftv which it takes by plunging into the 
Water. The bald Eagle commonly attends him,, 

and. 
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and when he fees that an Hawk hath got a Fifti, he 
compels him to let it fall, and is fo very fwift as fel- 
dora to fail catching it before it comes to the Ws* 
ter. 

3. Jccipiter Plumb arius % the Pigeon Hawk, feme- 
what refeinbling ours, only it hath four white Lines 
crofs its Tail. 

4. Jccipiter Cauda fur cat a, the. Swallow-tail 
Hawk. 

y. Jccipiter minor , the little Hawk. 

6. Buteo , Specie Galh-Pavonis: feu FulturGah 
Una African a facie H'tf. Jam.p. 194. Fol. II. The 
Turkey Buzzard. This Bird feeds on Carrion, and is 
wonderfully fagacious in fmelling a Carcals at a very 
great Diftance. 

7. Nobfua Awita minor, the little Owl. 

8. Caprimulgtts, the Goat-fucker, which feeds on 
Infeife, with a Grillo-talpa. 

9. CucuhsCaroTwenfs the Cuckow • with the Ca-S 
ftanea pumila Firginiana ,, frutfu racemofo parvo t 
in jingulis capfulis echinatis, twho. D. Banifler, 
The Chinkapin. 

10. Pfrttacus Paradifi ex Cuba , the Parrot of 
Paradife' from Cuba 5 with the Frutex Zauri folio 
peniulo, fruBu trkocco, fmm nigro fphndente, the 
Red-wood. 

11. Pfttacus Carol, the Carolina Parrot, with the 
American Cyprefe. 

i%. Monedulapurpurea, the purple Jackdaw. 

*3. Sturnus niger , alts fuperni rubentihm, die 
Red-winged Starling, with the MyrHs Brabantka 

fmil/Sf 


& 
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ftmiVts , CaroTmnps humiUor f foliis latioribus 
'magis ferratis, die broad-leafed Candle-berry Myrtle. 

14. Mortal anus Carol, the Carolina Ortulan, with 
ifcfce on which it; feeds, 

15-. Pica Gland aria coerulea crip at a , the blue 
Jay, with the Smilax leevis Lauri folio baccis ni- 
gris , the Bay-leaved Smilax, 

16. Pious maximus rofro albo , the large white 
Bill’d Wood-pecker, with the Quercus , anpotius Ilex? 
Marilandica, folio longo angujlo faliois t the Willow 
Oak. Raj Hip. 

17. Pious niger maximus oapite rubro, the large 
Red-crefted Wood-pecker, with the Jpuercus femper 
vivensfoliis obhngis non fmat is. D. Banijer , the 
live Oak. 

18. Pious major alis aureis, the Golden-winged 
Woodpecker with the Quercus caJanesfoVtisyproce- 
ra arbor Firginiana. PUL Jlma. the Chefnut Oak. 

19. Pious ventre rubro, the Red-bellied Wood¬ 
pecker. 

Pious mediusquap villofus , the hairy Woodpecker. 

Onerous (fortej Marilandica , folio trifido ad 
SaJ/afras accedente. Raj Hip. the Black Oak, 

ao. Pious capite toto rubro , the Red-headed 
Woodpecker. Quercus folio non fen at 0 in fummitate 
quaff triangulo. the Water Oak. 

Syringa baocifera , Myrti fubrotwdis foliis % fo* 
ribus alb is gemellis ex Provmia Florid ana. Phk. 
Amdlth , 198. fab. 444. 

11, Pious varius minor , ventre luteo, the yellow 
Bellied Wood-pecker. 

Puns varius minimus, the fmall fpottedWoodpecker. 

Querns 
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.Qtiercusalba Vtrgmand. Parhinfon . tlieWhiteOak. 

Shier cus Carolinenfts virentibus venis mricata, 
the White Oak with pointed Notches, 

aa. Silt a capite nigro, the Nut-hatch. 

Sitta capite fufvo , the fmali Nut-hatch. 

js? tiercus hum III or faJicls folio brevier e* the High* 
land Willow Oak. 

13. Palumbus Migrator ins , the Pigeon of railage. 
Thefe come in fuch incredible Numbers, that in fome 
Places where they rood, which they do fometimes upon 
one anothers Back?, they have broke down Branches 
of Oak Trees with their Weight, and leave their Dung 
fome Inches thick on the Ground under them. They 
are fuppofed to come far North of the River St. 
Lawrence. 

Ghiercus Efculi divifur'a filth amplmibus acute- 
at is. Tluk. Phytograph . Tab . LIV. the Red Oak. 

%4 C . furfur Carolinenfis , the Turtle of Carolina . 
They feed much on the Berries of the Rlitum / "ir~ 
gin. which are Poifon, yet thefe Birds are reckoned 
good Meat. 

AnapodophylUn Canadenfe Morini , vid. Tnrncf. 
inf. p. 11 9 the May- Apple. 

a 5-. Cokmha capite albo. Hif. Jamaic. p. 303. 
fab.161, Fol II. the white crowned Pigeon. 

Frutex cot ini fere folio crafb, in fummitate deli- 
■quhrn patiente, frmu omh coeruko, [yet rubrd ] 
ojtculum angutofum continente, the Cocoa-Plumb. 

a 6. furtur minimus Gut tat ns, the Ground-Dove. 

Zanthvxytum fpinofum , Lentifci longhribus fo- 
Ttis , Euonimi fruBu capfulari ex hifula famai- 
uien/i, D. Banff er Phytogr. the Peliitory or Tooth- 

ach 



ach Tree. Its Birk is hot and aromatic, and there, 
fore ufed for the Tooth-ach. 

07. furdas minor, cinereo-dlm non mandat us, 
**-. Hijl. Jam. p. }o6, fab. oy6. Fig.}, the Mock- 
Bird. They mock or imitate the Notes of all Birds, 
from the humming Bird to the Eagle. 

Corntis mas Virgmiana , fojeulis in corymbo di- 
geJitSyperi ant hio tetrapetalo albo, radiatim chi Sits 
Filth Jlwag. iio. the Dogwood Tree. 

a.8. Turdus Rufus , the Fox-coloured Thrufli. 
Qerafifmil'ts arbuftula Mariana fa di folio, fore 
albo parvo racemofo. Fluk. Mantif. 43. Tab. 
cccxxxix. the cluftered black Cherry. 

09. Turdus pilaris , Migratorius3 the Fieldfare of 
Carolina. 

Ar if0 lochia Fiftolochia, feu Serpent aria Virg. 
caule nodofo. Fluk. Almag. p. yo. Tab. 148. the 
Snake-rPQt of Virginia. 

30. Turdus vifcbvorusplupibeus, the Red-legged 
'Thrufli. 

Terebinthus major Betula cortice, fruSfu trian¬ 
gular;, Hijl . Jam. Vol. II. p. 89. Tab. 199. the 
Gum Eiemy Tree. 

31. Turdus minimus, the little Thrufti. 

Agrifolium Caro linenfe, foliis dent at is, baccis 
rnbris , the ’Baboon Holly. 

30. Alauda gutture flam, the Lark. 

Qramen Myloicophoron Oxyphyllon Carolinianum, 
Fink. Almag.p. in. Tab, 30. the Sea-fide Oat. 

33. Alaudamagna, the large Lark. 

Ornithogalwm luteum parvwm foliis graminets 
glabns, the little yellow Star-Flower. 

M m tn 34, Faffer 
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3.4. Tafterniger, oculis rfbris, the Towhe Bird. 
Tajfter fufca, the Cow-pen Bird. 

*Populus nigra , /fl/itf maximo , gcmmis Balfamm^ 
odoratijfirmm fundentibus, the black Poplir of C^~ 
rolina. 

35. F after cuius, the little Sparrow. 

Convolvulus Caroliuenfts, angnjlo fagittat0 folio, 

flore amplijfmo purpureo, radice craft'd, the purple 
Bindweed of Carolina. It is reported that the Indians 
dawb themfelves over with the Juice of this Plant, 
and then venture to handle Rattle Snakes without any 
Harm. 

36. F after nivalis , the Snow Bird. 

Orobanche Virg. fore pentapetalo cernuo Fluk. 

Almag. p. ^ 73 . Tab. ecu. Fig 7- Broom Rape. 

37. ft 3 after cuius bicolor Bahamenfa, the Bahama 
Sparrow. 

Bignonia arbor pentaphylla , jlore rofco majore , 
filiauisplan is \Plum Cat. , 

38 Cocot hraujles rubra, the red Bird, or 
nia Nightingil, called m French., Le Cardinal. 

Jftux Juglans alba Virg. Bark. 7beatr. 14x4. the 

Hiccory Free. , , 

Nux Juglans Carolinenjis , jrtill it mmmo , pn- 
tamine levi, the Pi pnut. 

39. Cocothrauftes cxlurea, the blue Grofs*Beak. 

‘ Magnolia Lauri folio , /M/w albicante, the fwcct 

lx Cocothrauftes purpurea, the purple Grofs-Bcak. 
Toxicodendron, filiis alatis , fruHu purpureo f 
*Byriformp Jftarfi, the Poifon Wood. This Tree 
diftiils a Liquid, black like Ink, which the Inhabitants 
fay is Poifan. 

41. Frm- 
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41. Frilij’illapurpurea, the purple Finch. 

Arbor in aqua nafiens, folds lath acuminath & 
non dentath, fruBn Ekagn't minors the 'I upclo 
'free. 

4%. Frimfdla Bahamenjts, the Bahama Finch. 

Arbor , Guajaci latiore folio , Bignonia fore ca~ 
rtileo , frnBu duro in duas partes difdiente, femini- 
bus a lath imbricatim pofitis, the broad-leaved 
Gnat cum with blue Flowers. 

43. Car dueUs Americanus , the American Gold¬ 
finch. • 

Acacia , Abru£ filth, triacanthos , capfula ovali 
nnicum femen clandente . 

44. Friugilla tricolor , the painted Finch. This 
is a colt beautiful Bird} its Head and Neck are blue 5 
its IWk green, and the Belly red : The Hen is plain 
brown like a Sparrow, and fo are the Cocks too, when 
hatched \ and it is feveral Years before they attain their 
Colours in Perfe&ion. The Spaniards call it Mari- 
pofa pintada , or the painted Butterfly. 

4jf. Linaria caridea, the blue Linnet. 

Soianum triphyllon fore hexapetalo cameo. 

46. Garrulus Carolinenjis , the Chatterer. 

Frutex corni filih conjugatis ; fioribus injlar 

Anemones Stellate, petalis crajfts , rigidis , colore 
fordide rubente ; cortice aromatico. The Bark is as 
odoriferous as Cinnamon. 

47. Rubicula Americana car idea, the blue Bird. 
This Bird hath a red Bread (and therefore may be 
called the Robin Red-bread of America.) 
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Smilax non fpinofa humlis , folio Arifolochia , 
baccis rubris. 

48. IBerus ex aureo nigroque varius , the Baltic 
more Bird. It hath its Name from being of the fame 
Colour with Lord Baltimore's Coat of Arms, which 
are yellow and black ( Topaz and Diamond,). 

Arbor fulipifera Vtrg. tripartite aceris folio , 
media lacinid velut abfcijfd. Biuk. Bhytogr . Tab. 
1x7 & 148, the Tulip Tree, fo called, becaufc its 
Flowers fomewhat refemble a Tulip. 

49. interns minor , the Baftard Baltimore Bird, 
Bignonia Vrucu foliis ; fore fordidd albo , intus 

maculis purpureis & luteis afperfb ; ftliqnd lougijt- 
md anguftijfmd , the Catalpa f rcc, 

50. Oenantha Americana pebtore luteo, the YcL 
low-breafted Chat. This Bird I never faw in the in¬ 
habited Parts: It flies with the Legs extended behind 
it (like an Heron.) 

Solanum triphyllon ; fore hexapctalo y tribus r 
petalis purpurc'ts erettis , cateris viridibus re - 
flexis. • 

yi. Hirundo purpurea , the purple Martin. 

Smilax {forte) leuis, folio angulofo hedcraceo. 

.. Mufdcapa crifata, ventre luteo, the crefted 
Fly-catcher. 

Smilax , Bryonia nigra foliis , eaule JfiinofO) bac¬ 
cis nigris. The Inhabitants of Carolina make a De~ 
coftion of the Roots of this Plant, which they efteena 
a great Cleanfer of rhe Blood and the tender Shoots 
in the Spring they boil and eat like Afparagus. They 
call it there China-Root. 


S 3 - Muf 
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S3. Mufckafa nig&fcens, the Black-cap Fly¬ 
catcher. 

" GclJimhnm,JtveJafmitmm lutrnm odoratum Virg, 
fcandens, femfer wrens Tark. Theatr. f. 1465-. 
Though Tarkinfan calls it femfer virens, I have al¬ 
ways feen itlofe its Leaves in Winter. 

5-4. Mnfcicafafnfca , the little brown Fly-catcher. 

Mufcicafa oculis rubris,t he red Eyed Fly-catcher. 

Arbor lauri folio ; floribus ex foliornm alisfenta - 
fetalis, fluribus Jlaminibus donatis. 

SS‘ Mufcicafa corona rtibrd, the Tyrant. The 
Courage of this little Bird is lingular ^ he puts to Flight 
all Birds, both great and fmall, that come near his Stati¬ 
on : He attacks even the Eagle, by fixing on his Back, 
and fo perfccutcs him till he lights on fome Tree, from 
whence the Eagle dares not to ftir till the little Tyrant 
thinks fit to leave him. When their Young are flown, 
they are as peaceable ,3s other Birds, • 

Cornus mas odor at a, folio trifidomargine flam ; 
Saffafras diSta. Tluk. Almag. In Virginia they 
ufe a ftrong Deco&ion of this Root fometimes with 
Suceefs in Intermitting Fevers. 

56. Mufcicafa rubra, the Summer red Bird. 

Tlatanns occidentalism the Weftern Plane Tree. 

57. Tar us cr if at us, the crefted Tit-moufe. 

Cifus Virginiana, fore & odore Tericlymeni 2). 

Banifer , the upright Honeyfuckle. 

58 Tarns uroffgeo luteo , the yellow Rump. 

Helleborme^ Lilii folio caulm ambiente ; fore 
mico bcxafetalo, tribus fetalis longis angufis ob- 
\fcure furfureis, cater is.brevioribus rofeis, rheLil- 
iy-lcafcd Helhbore. 

1 ' ' Afocjnum 
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Apcymm fcandens, folio cordate, fore alto. 
Dog’s-Bane. 

5 "9. Varus Bahametifs, the Bahama 1 itinoufc. 

Arbor, Ja (mini jloribus albis ; foliis Cenchran - 
‘ midea, fruciu Ovali, [minibus parvis nigris mn- 
cilagineinvolutis, the icvcn Ye;irs Apple, tic knows 
not the Reat'on of the Name, becaufc the Fruit ripens 
in feven or eight Months Time. 

do. Varus cncullo nigro , the hooded Titmoufe. 

Arbor in Aqua nafeens, foliis lat is acuminatis 
GJ dentathj fruStu Eleagni majore, the Water Tu¬ 
pelo. 


ERRATA. 

P A G. 378, 1 . 5. for village read hlrfuio. Ibid. 1 , 7, after glalrt add 
altiore, P, 388. L6. after Figure A add Tab J* Fig* 7. 1 \ 39^ 1 . 
add Vid*Tab m L Fig, 3. P. 40a, at the Bottom, readmit, ?»40*. af~ 
ten twelfth Century add a Mark, which muft be referred to the Note at thu 
Bottom of the Page SachIo 13°, thefe Notes containing the diflVrent Read* 
ings of the two Accounts, and the Explanation at the Head of the primed 
Table, P, 411,1.9, after Charathrs add which, lb, 1 ,6 from the Bottom* 
for and expends, read which extends* P, 415. 1 .7* after $ 3d add’Ttar* 
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•the Weft End of St. Vaul'$ % N, Vrevoft over againfi: 
Southampton-ftreet in the Strand , and Mr. Hanksbcv, 
at the Houfe of the Royal Society ta Cranc-Gourt t 
Fleet-Jlreet. 
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I. An Account of the preternatural Delivery of a 
^ ^£j^j^ 4 he Anus $ communicated by MkNourfe, 
one of the AJfiftant Surgeons to St. Bartholo 
mewT-Hofpital ; Vemonftrator of Anatomy at 
Surgeons* Hall, and F.^. S. 

T H E kind Invitation I had from Mr. Giffard 
the Surgeon, to aflift at the Opening of a Pa¬ 
tient of his, gives me an Opportunity to lay 
before this Society, a Cafe as extraordinary, and I 
believe very like what Monf. Littre has given us in 
the Memoirs of the Royal Academy of Sciences at 
Pans, Ann. 1701-, (viz.) where a Foetus had no 
other Nidus than the Ovary ; and was brought forth 
through the Redtum. The Symtoms previous to this 
preternatural Birth, the forementioned Gentleman has 
'very faithfully drawn up ; be -pleafed therefore to take 
them in his own Words. 

‘ I was fent for about the middle of Augtifi laft, to 
« a Woman who then judged herfelf to be between 
« three and four Months gone with Child; fhe had all 
4 the Symptoms preceding a Mifcarriage, and upon 
« touching, I found the Os Pines fomewhat dilated and 
« fpread, from whence I concluded a Mifcarriage would 
‘ enfue, and therefore ordered what I thought proper 
« to promote it:, but I was fometime after informed by 
1 her Husband, that although file before believed that 
4 fhc had mifearried, yet that (he now thought herfelf 
4 Quick; as feeling fomewhat to move within her Belly, 
c agreeable to what fhe had perceived after former 
1 Quickcnings. Thus it paffed on for about fix or feven 

"Nun 6 Weeks; 
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Weeks j in which Time (he grew much bigger, and 
the Motion more perceptible; fo that there remained 
no Doubt of her being with Child. About t he thir d . 
of Oftoler (he was feized with violent PaifffTn her 
Belly and Back ; which daily increafing, her Siller, 
by her Defire, came to me on the fixtb, when I went 
to her, and found her labouring under very great 
Pains, and other Complaints like thofe preceding a 
Mifcarriage or Delivery: But to be better flushed, 
and to flrengthen my Opinion, 1 palfed up two Fin¬ 
gers into the Vagina^ to examine by the 1 ouch, whe¬ 
ther the Os Tine# began to open and fpread. 1 there 
felt a large and unufual Fulnefs and Tenfion, which 
I then judged to be the Body of the Uterus funk low 
into the Vagina , and much diltending it, and extend- 
: ing backwards, and preffing againft the Rebhm ? fo 
< that the Excrements could not readily pafs, neither 
f could (he, from its Preifure upon the Neck of the^ 
« Bladder, freely make Water. I could not find the Os 
‘ Tine# , although 1 very carefully examined all a- 
t bout with the Ends of my Fingers; wherefore I then 
c judged that the Fundus Uteri muff have receded 
« from its natural Pofition, and be bent backwards to- 

* wards the Return: In which Opinion I was the 

* more ftrengthened from the Fulnefs I before obferved, 

* ftretching backwards; and therefore concluded that 

* the 0 .s fine# mufl be very forward: Wherefore 1 cu~ 

* deavoured to pafs my Fingers between the Os Ru- 
‘ bis and the Fulnefs which profiled agaiuft the upper 

* Edge of the faid Bone. This with fomc Difficulty T 

* effiefted, and at length about two or three Inches a- 
‘ bove the faid Bone, I felt the Os fine# with the 

* Ends of my Fingers. The Caufe of this Situation will 

‘ more 
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« more clenrly appear inr the Purfuit of this Account. 
‘ J ordered her anodyne and quieting Medicines to re- 
‘ which (he was obliged to repeat at 

"* Jcaft every twelve Hours, with proper Cordials to fup- 
4 port Nature; and foifietimes Clyfters. Thus matters 
4 continued to the twentieth of the faid Month, only 

* that for fotne Days before, a Water tinged with Blood 

* came away, as (he imagined, through the Anus, and 
£ which fine believed proceeded from the Piles, with 
4 which flic was fometimes troubled. 

4 On the twentieth, her Husband came to me about 

* fix of the Clock in the Morning, telling me that the 

* Midwife had brought away a Foetus , but could not 
4 compleat her Bufinefsj whereupon I immediately 
4 went to the Midwife, who upon my coming told me 
4 that a Foetus was protruded through the Amis ; and 
4 to confirm it, defired me to examine, which I did im« 
4 mediately, and found the Funis UmUlkalisXrmgmg 

* out about two or three Inches beyond the Anus 
4 and palling up through the fame: I therefore palled my 

* two fore Fingers by the String into the Anus ; when 
4 I found about three Inches up, an Opening, as I then 
4 judged, into the Uterus, wide enough to admit the 
4 Ends of three or four Fingers, and the Funis Um~ 
4 bilkalis pafling into it; from hence I was allured that 
4 the Foetus came out that Way. I endeavoured, with 

* my Fingers palled into the Opening, to bring away 
4 flic Placenta ; but as it was very rotten, it tore a* 
4 way between my Fingers, fo that I was forced to 
4 bring it in final! Pieces, and was at laft obliged to 

* leave a large Part of it. The Septum or Partition 
4 between the Anus and Vagina was entirely whole, 
4 and no Perforation through it. From thefe Appear* 

N n n z ‘ ances 
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‘ anceslthen concluded that a Mortification muft have 

* begun m the Uterus , and fo from its Contiguity 
‘ be communicated to the Reflum ; l'o thatJvTature en- 
« deavouring to expel what was contained, an^forem'g- 
» it againft this Part already mortified, and confcquent- 

* iy ready to give way and feparate upon any Prcllure 

* made againft it, produced this Opening, and the Pro- 
‘ trufion of the Feet us through it into the Reflum, and 

* fo on through the Anus. 

‘ There was a large Difcharge of grumous Blood 

* and other Subftances through the Anus, which con- 
« rinued coming away until the twenty-fixth of the 

* aforefaid Month, when the Woman died about three 
‘ of the Clock in the Afternoon. 

* I Ihouid have obferved that there was a Fulncfs 
« and Hardnefs very perceptible, to be felt outwardly 
t in the fore-part of the Belly, fome diftancc below 
« the Navel, from the Time that the Foetus came away 
< to her Death; which upon opening the Body, I was ' 
« well allured, was the Uterus forced upwards and 
‘ forwards by a Sac cuius , which being large and di- 
« ftended filled up the Pelvis; and by its Bulk prelfed 

* the Uterus forwards. The Foetus was per fed in all 

* its Parts *, but much wafted and lhrunk from its bc- 
‘ ing'fome time dead*, and confequently putrified.’ 

This we thought necelTary to premife an Examination 
of the Parts (which I have here brought) whofe Ap¬ 
pearances upon Diftedion, were as follow. 

The Vagina, Uterus , Ligament a Rotunda , left 
Ovary , Fallopian fube , and Ligament urn Latum on 
that fide, together with the Hypogaftrick, and Spcr* 
matick Veffels on the fame Side, were in a natural 
State. The Fallopian fube on the right Side, we 
. . * traced 



("439 ) 

traced from the Fundus Uteri almoft to the Morftis 
Ihaholl \ where it was confufedly united with, and 
opened inquire Sac cuius hereafter to be defenbed. The 
this fide with the Ligamentum Latum, was 
dilated into a large Sac cuius of an irregular Form, ex¬ 
tending itfelf behind the Uterus (to the pofterior Paries 
of which it adhered) and palling on towards the left, 
was connected to that Part of the Colon that terminates 
in the Re Bum, and the Ret! urn. In this Sac cuius we 
found great part of the Placenta , and the Remains of 
lacerated Membranes, befides the Aperture of the Fal¬ 
lopian Puhe mentioned before, ana another aboutfour 
Inches in Diameter into the Middle of the Return: 
That part of theUreter on the right Side which lies be¬ 
tween the Ovary and the Kidney was dilated, and fo 
was that part of the Return between the Aperture into 
it, and the End of the Colony both which were caufed 
from the Contents of thefe Canals being obftructed in 
"their Paffage. 

Ftg. I. 

Shews the Uterus, with the Saccuks behind it, part 
' of the Colon 'and the Re&utn ; the Fallopian Pubes, 
Ovary on the left Side; Ligament a Rotunda \ and the 
Vagina laid’open to the Os Pine re. 

A The Uterus. 

B The Fallopian Pube on the left Side. 

C The Ovary on the fame Side. 

D The Ligament a Rotunda 

R The Vagina laid open. 

F Thit part of the Colon ’that terminates in the 
Re Bum. 

G The Rechm continued to the Anus under the 


Vagina. 


H The 



( 44 ® ) 

H The Fallopian Vube r o n the right Side, whofe 
Extremity opens into the Saccidus formed from 
th e Ovary. 

I The Saccidus extending itfelf behind the Uterus', 
wherein we found the Placenta and feveral lace¬ 
rated Membranes; and from whence there was 
a large Opening into the Rsblum . 

Fig. II. 

Shews the Infide of the Saccidus and its Aperture 
into the Retd urn. 

A The Inteftine. 

R The Sacculus adhering to it. 

C The Opening from the Sacculus into the ReBiau. 

jj The Membranes found within the Sacculus. 

E The Vagina turned to the Right. 


II. An ExtraB of a Letter from Mr. William 
Stevenfon to Benj. Hoadiy, M, 1 \ F. (ft. 5 . 
Containing an Account of an Objection of an 
Eclipfe of the Moon , on July zp, 1729, made 
in Barbados by Mr. ScevenfonV©m/;cr. 

* TJ E took care to regulate a very good Clock, and 
I I * brought it to true Time about 14 Days 
before the Kclipfe. On the Day it happened, he 
faw' the Sun fet, and found the Clock right, accord¬ 
ing to the mean Time, Refra&ion allowed. At the 
Beginning of the Eclipfe, the Moon was clouded. 
At 7 H. 18 M. (in the Evening) apparent Time, 
he faw the Moon z Digits Eclipfed, about 30 Degr. 

1 * to 
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* to the Lit of its NadirdPoint. At 8 FT. it M. lhe 

* tot illy im merged into the Earth’s Shadow, about 
£ 50 Degr. to the right Hand of her Vertical Point. 

* 'i\ry¥iT$TM, fhe emerged out of the Shadow, 

* 79 or 80 Degr. to the left of her Nadir-Point. At 

* 10 H. so M. the Eclipfe ended, 88 Dcgr. to the 

* right of her Vertical Point. In this, and all the 

* other Obfcrvations he made of both Solar and Lunar 

* Eclipfcs, during feveral Years he has been in Barba • 
‘ cios, he found that they always happened 10 Mi- 

* nutes fooner than his Computation. Whence he con- 
‘ eludes, that that Ifland lies z Degr. and a Half 
‘ more Weftcrly than is generally fuppofed.’ 


III. The Anatomic id (preparation of Vegetables , by 
Albertos Seba, F. p. S. Communicated to the 
Ppyal Society by Sir Hans Sloan e, Bar 1 ' Pr, 
.p. S. and Col Med. Lond, Tranflated from 
the German, by Mr . Zolman, F. p. S. 

T AKE Leaves of Trees or other Vegetables, that 
are fomewhat fubftantial and tough, and have 
woody Fibres; as for Inftance, Leaves of Orange 
Trees, of Lemon, Jafmin, Laurel, 'Rofe-Trees, of 
Chen ji, Apricock, i'eacb, Plum, Apple, Pear, and 
Trees of Popler, Pine, Oak, &c. 

There are many forts of Leaves that have no fuch 
woody Fibres or Veins - 0 as for inftance, Vine and 
Lime-Tree Leaves. 


Thofe 
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Thoreofthe firftSort above-mentioned, and the like 
are to be gathered in June or July , when they are 
raoft perfeft, not touched by Worms andCaterpillars. 
They are to be put into an earthen rot or-TWid*-- 
Glafs Veffel, with a good deal of Rain-Water poured 
over them, and afterwards left in the open Air, uncover¬ 
ed and expofed to the Warmth of the Sun. The Water 
muff always (land above the Leaves, and if it evapo¬ 
rates fo as to leave them dry, frefh Water muft be poured 
on. Thus the Leaves begin to putrify; feme forts will 
be rotten in a Month, others hold out two Months and 
longer. When the two external Membranes begin tofe- 
parate, and the green Subftance of the Leaf to grow li¬ 
quid, then it isTirne to perform the Operation. The Leaf 
is to be put into a white and flat earthen Plate or Difli 
filled with clear Water; then being gently fqueezed 
with the Finger, the Membranes begin to open in the 
Extremities, and the green Subftance comes our. Take 
the Membranes on both Tides dexteroufly oft' with the' 
Finger, which muft be moft carefully done in the 
middle of the Leaf near the Stalk: If there is once an 
Opening, the reft follows eafily. The Skeleton that re¬ 
mains between, is afterwards walhcd in clear Water, 
and kept in a Book. 

The Method with relation to Fruit j as Apples, 
Pears, Plums, Cherries, Peaches and the like, is as 
follows. 

The fineft and largeft Pears that arc foft andjnot 
ftony, are moft proper for this fort of Anatomy. Firft, 
they are to be nicely pared without lqueezing 
them, and Care taken not to hurt the Stalk or the 
Crown. This done, put as many, and of fuch forts as 
you have pitched upon, into a Pot of Rain or frefh 

Spring- 
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Spring-Water; cover it,*and let them boil gently till 
they grow throughly foft; then take them out and 
put themjjito a Veffel of cold Water; The Pear which 
ik to"'be‘ anatomized, is to be put into a Difli filled 
with cold Water; then take and hold it by the Stalk 
with one Hand, and with one Finger and the Thumb 
of the other Hand, rub the Pulp of the Pear gently off, 
beginning near the Stalk and rubbing equally towards 
the Crown, and you will calily fee in the Water how 
the Pulp feparares from the Fibres, which being moft 
tender towards the Extremities, it is there the greateft 
Care is to be taken. No Inftrument is of any ufe in 
this Operation, except laft of all a Penknife to feparate 
the Pulp flicking to the Core. In order to fee how 
the Operation advances, you may fling away the 
muddy Water from Time to Time, and pour on clean: 
All being feparated, the Skeleton is to be preferved in 
Spirits of Wine rectified. The fame to be obferved 
with relation to Apples, Plums, Peaches and the like. 

Turnips and other Roots, that have woody Fibres 
or Ribs, muft be boiled without paring, till they 
grow foft, and the Pulp comes off. Not only many 
forts of Roots, but alfo the Barks of feveral Trees may 
be reduced after this Method into Skeletons, prefent- 
ing rare and curious Views of Vegetables. 

Hence one muft acknowledge the inimitable Won¬ 
ders of the Almighty, how wonderfully he has created 
every thing, yet fo that all Creatures in Nature tend 
to Corruption. Therefore God having done every 
thing well, we ought to honour, praife and thank 
him for his Mercy, Goodnefs and Kindnefs, which in 
his Love he has made Mankind Partakers of. 


O o o 


I have 
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I have invented the abovefaid Preparation through 
my own Speculation, and with great Pains without 
the Affiftance of any Man living: I haye^na de frc - 
quent Experiments of it, and do now commiMcatcTr-'- 
very freely and readily. 

1Y. An Account of ivhat happened from Thunder in 
CarmarthenOnirej partly had from theWomm s 
Mouth that fujfered by it, partly from what was 
obferVed by others , communicated to the (Royal So¬ 
ciety i by John Eames, E % S. as he received 
it in a Letter from Mr. Evan Davies. 

P E N C A R REG, Saturday December 6 , xyzy. 

In the Afternoon of the fame Day there happen¬ 
ed terrible Thunder and Lightning, which alarmed the 
whole Neighbourhood, and about four of the Clock of r 
the fame Evening, or thereabouts, as the Wife of one 
William Grijf. Morgan of the fa id Parifh, was car¬ 
rying a Pail of Water into the Houfc, being no fooncr 
come over the Threfliold into a fmall Entry that leads 
towards the Fire, there broke fuch a violent Clap of 
Thunder, after its Forerunner (Lightning) that flic and 
three of her Children were very furprmngly Itruck 
dead, and inftantly bereaved of their Senfes/that they 
lay (they know not how long) miftrable and ghoft- 
ly Monuments of the terrible Shock, being the" moft 
difmal Sight that was ever known in thofe Parts; and 
I think, by the Report (if ray Memory fails me not) 
they lay weltrinlg in their Blood, before they recover¬ 
ed, and were able to creep to the Bed, till the next 
Neighbo ur happened to come in (the Husband being 
5 * ' then 
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then abroad at his Day-Labour) to affift them. The 
Ciufc, whatever it was, whether Thunder-Bolt, Thun¬ 
der-Ball,. .Lightning, &V. (The Learned are bell a- 
ble to ’diftinguifli) ftruck (’tis imagined) at the Eaft 
End, near the Foundation, into the Hearth, and cleaved 
in two a thick Stone of about half a Yard in Breadth 
beyond the Fire (which we commonly call in fVelfh 
Pent an) One Part whereof (till remains, and that 
cleft, but the other is fhattered into fmall Particles 
and Splinters, and thofe fhot into their Flefh, which 
(’tis prefumed) did the moft Hurt. About twenty-four 
or more of thofe Stones were from Time to Time taken 
out of their Wounds; two of thofe, being all I cpuld 
get, I have fent for an Pittance. To proceed in as 
regular a Method as poffibly I can with the Account, 
it appears, that aftcrwards.it forced its Way out through 
the Wall jon the South-fide within the Compafs of the 
Hearth, when it made a terrible Breach -from Top to 
Bottom, and removed the Stones from the Foundation, 
and nigh thereto made a deep Hole perpendicular in the 
Earth, that one might thruft in a Staff to the Writt, 
as the Woman herfelf informed me. That part of the 
Wall was made up before I viewed the Spot. By the 
Violence of it, the Brand-Irons and Legs thereof were 
(trained, and by endeavouring to put them-to their 
true Polition as before, they were fo burnt up, that 
they fell a-funder like rutty Iron, or Timber Worm- 
eaten, and fo became of no further Ufe. The Partitions 
in the Houfe, which were of no ftrong Subftance (be¬ 
ing waded, fuch as they have in Country Houfes) 
were moved out of place, and a Cheft full of Coro 
forced down towards the Door, fome Yards from the 
•Place it ttood. The Bucket the Woman had in her 
Ooo z Hand, 
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Hand, and other wooden Veils] s in the Houfe, werealJ 
or moft of them fluttered, Dflhes and Spoons, &c. 
blown off, and after fome Days, found andj?adieredjn 
the Garden, on the North-fide of the Houfe, 1 plit and 
broken, with fome Yarn that was hanging in the Top 
of the Houfe, found out of Doors a while after; and 
many more Diforders than I am able to account for 
at prefent. 

Wo un ps and Bruises. 

The Woman has quite loft her left Eye, which fhe 
perceived herfelf to be blind of, after fire came to her- 
felf. The poor Creature was fpeechlefs for a Week or 
nine Days, and could not fwallow. She has lately had 
a few Stones come out from the Roof of the Mouth, 
under the Tongue, and other Parts inwardly: The Tip 
of her Tongue taken off, as far as I can guefs, for (he is 
ftill lifping; three of the fore Teeth of the under Jaw 
broken, with the lower Lip flit, but now pretty well 
healedj two of the Right-hand Fingers, the Second 
and Third quite off, and the Colour of that Hand ftill 
like a Flame of Fire, as if there were yet remaining 
fome igneous Particles in it. She has a terrible G:ifh 
upon that Shoulder between the Joints, that once one 
might cover an Egg in it, very painful, befides three 
or more Bruifes upon the Arm down to the Wrift, that 
fhe is not able to heave or lift it up, without the 
Help of the other Hand, befides feveral other Wounds 
and Bruifes over great part of her Body. A Boy (an 
Ideot) had his Hair all findged, his Face and Bread all 
fcorched with Blifters like Bladders running from the 
yaw Flefh, with feveral Stones taken out from his 
Body and Legs, and two other fmall Children fuffer- 
’ ed 
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ed greatly; fo that the*Wounds are reckoned by the 
Woman that ufed rodrefs them, ro be Thirty at leaft 
between the JVlother and Children: only one Girl about 
ten years old, or tiiereabouts, that flood at a Diftance 
ncx t the Door cfcapcd, having herCloaths only findged, 
and no Hurt done her. I had almoft forgot to mention 
the feveral Splinters of Bones taken out in drefling 
their Wounds, that I could not get. It is worth ob- 
ferving alfo, that they did fmell fo ftrong of the Sul¬ 
phur and bituminous Matter for fome Days, that one 
could hardly go near them. They are now, by the 
Goodnefs of God blefiing the Means ufed for their Re- 
cove^ free from any grievous Pain to complain of; 
fo that they go about. This is all the Account I can 
give you, huddled up in fome Haft, which may ferve 
till you come yourfclf and take a more exa6t Survey. 

What Conclulion to draw from hence I know not, 
tho* fome are very forward to pronounce that it was 
God’s Judgment upon them; but as the Ways of Di¬ 
vine Providence are unfearchable, ’who caufes it to 
rain upon the juf and the mjuj y I think People 
ought not dive too far into thofe infcrutable Arcana’s; 
but only pray to God to preferve us evermore, and to 
avert fuch heavy Judgments our Sins may juf Jy de~ 
feme, by fuch or like terrible Visitations. 

This Account was fent me by Mr. Jenki/i Jenkins 
a Clergyman, who lives in that Neighbourhood: A- 
bout half a Year after I was that Way, and viewed 
the Breach made in the Houfe, and the Wounds which 
the Woman and her Children had received by the 
Stones lodged in their Bodies, fome of which were not 
then healed. The Woman' then gave me the little 
Piece of a Stone, wrapp’d up in the brown Paper, which 
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{he faid fhe had taken out o£ her Tongue, above five 
Months after this DilMer had happened. 

Evan Davies* 


V. The Poflfcript of a Letter from George Mar¬ 
tin, Mi T>. to William Graeme, M.D. F.%. S. 
giving an Account of the Operation of Broncho- 
tome, as it was performed at St. Andrews. 

(pO STSC^IVT. 

I Was called to a young Lad, who being in fuch a 
good State of Health, as to be then making a Vilit 
to fome of his Comrades in another Street, was all of a' 
fudden taken ill with a violent Trouble in his Throat-, 
in which however, I could fee nothing wrong, the 
Jmygdahe, and other Parts in view, being in all Ap¬ 
pearance found enough, but only looking a little 
drier than ordinary \ without any external Tumour 
appearing about the Larynx, and no considerable Fre¬ 
quency or Strength in "his Pulfe. But he had great 
Pain and a Dyjpnva , with an Impoflibility of (wallow¬ 
ing cither Liquids or Solids; every tiling returning for¬ 
cibly by the Mouth and Nofc, when he made an Ef¬ 
fort to get it over. From all which I reckoned it an 
Angina of one of the word Kinds, Jim apparent e 
tumore (See Hippocr. PrognoJ. xxiii*. 3. fir Pranot. 
Coac. iii. 96.) and the Seat of the Difeafe in the JLa~ 

rynx , 
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rynx and the Fibres coimnon to it, and the Top of 
the Gullet. 

Notwithftanding repeated Bloodings, Bliftcring be-' 
twixr his Shoulders, Cupping, &c. whereof it is 
need Ids to give you a particular Detail, the Difeafe 
continued fo obftinatc, and the Patient fo like to fuf- 
focarc, that next Day in the Afternoon his Friends, 
although very averfe in the Morning, when I fir ft pro- 
pofed the piercing the Windpipe, at length earneftly 
delired that the Operation might be performed j and 
the poor Lad bad us try any Experiment to preferve 
his Life. He had good Reafon fo to do j for indeed, in 
all Probability, in a few Hours he would have been 
ftranglcd to Death in oft miferably, confiante menie , 
ini egrtfque fenfibus , as the elegant Fern elms (Patho - 
fy/v. y,J cxpveiVeth it. Whence you fee it was not 
out of an itching Defirc of making Experiments, or a 
■wanton Officioulhefs, that we dire&iy fet about the 
Operation. Which was done with fuch Succefs, that 
in left than four Days, his Breathing being perfectly 
eafy, and his Deglutition being almoft fo, we removed 
the Camilla , and left the Glottis to do its own Office. 

According to Cslins Aurelianus (Acut. iii. y) and 
the Author of the Liber IntroduBorius (cap. 13.) af- 
cribed to Galen , Broncholomy was propofed by Af- 
clepiades (however inconfiftent with his Delicacy, and 
the reft of his Charafter, the feeming Harfhnefs of this 
Operation may appear) and is deferibed and earneftly 
recommended by almoft all the fyftematical Writers of 
Surgery from Panlus dAFgtnaide re Medic, vi. 33.) 
and, as he fays, Antyllus , and fome other of the beft 
Surgeons before him, down to the prefent Times. But 
when they are at fo much Pains to defend the Reafon- 

ablenefs 
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ablenefs of it, and when they Jthew fo much Fond nets 
of citing and telling Examples’of the healing accidental 
Wounds of the trachea , without ever mentioning their 
own regular Performance of the Operation’ ( which 
would have been a (hotter and much more effe&ual 
Recommendation of it) when I fay, I confider all this, 

1 find myfelf obliged to think that it his very feldom 
been reduced to Practice. So rare had it been tint 
Are/ecus , a Man of vaft Judgment and Skill in Dif- 
ca'fes (Cur. A cut. i. 7.) thought the Operation had 
never been a&ually done with Succefs. And Coitus 
Aurelianus looked on it as an impracticable Whim of 
AJ'depiades. Neither Avenzoar (Medic, i. x. 14.) 
nor Albuca/is (Chkurg. ii. 43 -) knew any of their 
Countrymen who had undertaken it. And the yh'ti - 
Hans are reputed to have been hardy enough Surgeons. 
The moft that 1 know of amongft them of this Kind is 
in Avenzoar, who tried the Experiment on a Goar, 
and cured the Wound 5 which (hews the Ingcnioufncfs 
and Induftry of the Author. For as to what you will 
find fome Writers telling you, that Rafes (Contin.v ii. 
Fol. m. 77.) faw Andrufius the Phyfician do it (the 
Copy I looked into, printed a t Venice 1505:, calls him 
Anciliftus: and prehaps it Ihould be AntyIks for them 
both) I think this flows from a miftaken Interpreta¬ 
tion of that Author’s Meaning. Since you will read 
the whole Context, 1 think you will cafily perceive 
that all he fays of the Operation is upon hcarfay 9 and 
confequently, that he had only feen in Books, that fuch 
a one had done it. That moft accomplilhcd Anatomifl: 
and Surgeon Fabricus ah AquapendenPe ( Opera/. 
Chkurg. xliv. p. 477.) frankly acknowleges, that nei¬ 
ther he nor any of his Contemporaries had ever ventured 

to 
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to perform it. Neither does his Succeflor in the Pro- 
fefiion of Surgery, and his Rival in Anatomy, Julius 
Ca fir ins of TLucent ia (fDe Voc. Org. i. 20.) prerend 
to have done it ; though he has endeavoured to illu- 
drutc the Operation by feme very neat Figure?; which 
you will not readily fufpedt to be from any but dead 
Bodies. And next to him M, Aurelius Severinus 
(Clirnrg , Ejfic. ii.40.) who was a very judicious and 
learned Man, and the bed and bolded Surgeon of his 
Time ; though he recommends it with a great deal of 
Warmth and Keennefs, yet it feems, even in his latter 
Days, he never had Occafion to try it: So that the firft 
undoubted and didin&ly recorded Hiftory 1 can find of 
this Operation being a&ually pra&ifcd, is in the learned 
Anton. Mufa Brafavolus {Com. in Hippocr. deDiuit. 
inacut.iv.35.) who performed it in adefperatcSquinance, 
when the Surgeon refufed to do it j and repeated it a- 
gain in the like Cafe. Mr. Arnaud the Frenchman 
did it j but his Patient died (See Garengeot Operat . 
Chirurg , *xxi. p. 489.) However, his Countryman 
Mr. Binard had better Succefs ( Garengeot ibid.xxxii. 
p. 498.) Dr. Freind (FUJI. Fhyf.Y. p. xo< 5 .) cites Tur¬ 
man doing it: and (p . 107.) tells us of another Cafe 
communicated to him by a Surgeon whom he does 
not name. And befidcs thefe, I believe there are but 
few Indances can be produced, of any who really per¬ 
formed the Operation on a living Perfon. I hear now 
that Mr. Baxter, a Surgeon in Coupar of Fife , not 
far from us, and Dr. Oliphant in Cask in Tertbfiire, 
did it with very good Succefs within thefe few Years. 

In the a&ual Performance of the Operation they cer¬ 
tainly did, or might have obferved fome things omitted 1 
by Authors, and even fome not perfe&ly agreeing with' 
the common Accounts that are given of it. 1 think it 

P p p worth 
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worth while to notice that in the very cutting, before 
we got a free Aperture into the Trachea , and the Pipe 
introduced, the Patient felt fome Reliefj which T 
thought might be aferibed to the Effuiion of Blood in 
the Operation ; a (mail Quantity whereof evacuncd fo 
near, the Part aflceded could not, according to the true 
Laws of Hydraulic ks, and the Obfi-mtions and Piv,- 
£Uce of the Ancients (however diGgrccing with Jh A 
liiii’s Theory) but make a more considerable Reyullion, 
than a much greater taken away at a great Diftance. 
\V hence the judicious Fab, ah Aquapendenle (p. 480.) 
with very good Reafon luppolcd that by the De¬ 
rivation here, the Patient would be more apt to feel 
fome Relief than Trouble. Which Julius Gna/favi- 
mts too made no Doubt of in his Difputa upon this 
Subjed again hJretaus (See ALAur.Severing. 103.) 
And now their Suppolition and Conjecture is confirmed 
by Experience. And fince there continued a greater 
Flux of Blood to the Wound while it was fuppurating, 
I reckoned the Circulation in the Mufcles of the La~ 
rynx to be with lefs Force than ordinary, and fo pro¬ 
bably to contribute to the diminishing the Strength of 
the Voice, which for a good many Days after the O- 
peration, was obferved to be much weaker than it ufed 
to be. Which I all alqng thought was rather owing 
to, this, and the Lownefs of his Body by his llcnder 
Diet, than to any Hurt of the recurrent Nerves 5 
which being out, do indeed deftroy the Voice,, but by 
their Deepnefs, are in lefs Hazara than fome in old 
Times ufed to think, 

' In doing the Operation on a living Perfoti, one can- 
qot but remark at the very firft, that th* Cannula. 
feould not be made near £0 fhort as is ordinarily pro* 

- poied 
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pofed in Books and chirucgical Le&ures: For we found 
that upon cutting the Parts, efpecially the Thyroid 
Gland (which is not fo much minded in moft of the 
common Dcfcriptions of this Operation as fliould be) 
foon become fo much tumified, that it will require a 
Pipe above an Inch long, to penetrate fufficiently into 
the Afpera Arteria. Which is more than double of 
Garangeods Allowance of fix Lines j who is one of the 
rccentcll Writers, and has communicated to us all the 
Surgery the 'French are Mailers of. The Leaden 
Pipe we had prepared not anfwering the Defign, that 
which we made ufe of was too long and too final], 
being the common Cannula for tapping in the Dropfy, 
flitncd a little at the End, and hindered by a very 
thick Comprefs, perforated in the Middle, from pene¬ 
trating too deep into the Trachea. 

The mucous Particles and Steams arifing from the 
Lungs, made a conftant weeping of a thin flavery Li¬ 
quor from the Mouth of the Pipe, part whereof thick¬ 
ening, and fluffing its Cavity, fometimes very much in¬ 
commoded the Patient’s Refpiration by it, fo as to ren¬ 
der it neceffary to have it taken out and cleaned. And 
lienee, when fome Moderns very precifely bid us put 
a thin Slice of Spunge, or a bit of Muffin, &c. clofe 
over the Orifice of the Cannula, to prevent the Ingrefsof 
Dull, Downs, or the like, into the Lungs, it confirms 
what I faid before of the Unufualnefs of the Operation, 
and looks as if they had only contemplated the Matter 
in /Ihjratto, as the Metaphyficians fay, without con- 
lidering they had not to do with a pure thin dry Air, 
but with a heterogeneous Fluid, that is moillened and 
thickened with vifeid Particles, which are apt to run 
together in ftiff Concretions. And therefore, though 

p p p x it 
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it mud be acknowledged that there would have been 
K,Hazard of a Stoppage, If our Cannula had been 
(hotter, and wider, efpecially at the Mouth, I can¬ 
not but think it an ingenious Propofol of one of our 
Minifters here, to make the Pipe double, 01 oru with¬ 
in another ; that the Inncrmoft might fife I and cafily 
be taken out and cleaned when neccflary, without any 
Moleftation to the Patient: For it is no fmall Trouble 
to him to be obliged to have the Bandage trcquently 
removed, and the Pipe fitted a-new to the Orifice 
made in the frache a. 

And indeed we found no Inconvenience in our Pa¬ 
tient’s breathing the Air as it paifed through the Pipe, 
without any cleanfing or intercepting Medium , though 
the Houfe was none of the cleaned, being an ordinary 
Tradefman's here. But if by a larger, and confequent- 
]y a more patent Tube, one, efpecially of more de¬ 
licate and ticklifh Lung?, (hould be incommoded that 
Way, X think the Accefs of Dad, Cfc. might conve¬ 
niently enough be hindered by a Piece of Muflin, or 
thin Hair-Crape, tied dackly about the Neck over the 
Orifice of the Cannula , fo however as not to touch it, 
or to be wetted by the Liquor coming from it. 

The Patient was foon perfectly recovered : He 
breaths, fpea^?, eats, drinks, and performs all the 
other Offices of Life, and goes about his Calling as for¬ 
merly. And now 1 cannot but notice the necdlefs 
Pain fome Writers are in about healing up the Wound 
by Bandaging, Stiching, 'Cfc. For we found it cafily 
to fill upofitfelf in a very few Days, by onlydrefling 
it every other Day or fo with a loft Tent, made lei 
and lefs every Dreffing, and armed in the common 
Way with Linment. Arcai. I believe indeed it 

would 



( 45 J ) 

would have taken a little, more Time to heal, if our 
Patient had been older. 

Having, as you will eafily perceive, omitted thofe 
things that were common or of lefs Moment, I have 
let down what feemed moft remarkable in the Courfc 
of this Operation. Upon which Subject I Ihould not 
have had fo much to fay if this elegant Method of re- 
feuing one from imminent Danger, and the moft diffi¬ 
cult kind of Death, had not been ordinarily deferibe-d 
more from Theory and Fancy than from Nature and 
Pradice : And if Surgeons had been accuftomed to be 
half as bold to aflift Nature in fuch an Extremity as 
both they and many Phyficians are fometimes officious 
to difturb her regular and falutary Steps. 


VI. Obfervationes Codeftes mulcifariat, Jnnis 
1728 6* 1727. Pekini in Sinis habit*, & 
ad (Rev. ( P. Johannem Baptiffiam Carbone, 
Soc. Jef. tranfmijfd 5 ex ejufdem CL Viri E- 
piftola ad Jacobum de Caftro Sarmento, 
M. D. Col. Med. Lond. Lie. & R. S. S. 

Congrefus Luna cum aliquotfiellis obferv ati Pekini 
• a Nov. 1728, ufqite ad Nov. anni 1729. 

N O] r . die 20 5 h o' 42" mane Luna obtexit ftel- 
lam v Leonis locus immerlionis erat proxime con¬ 
tra Roccam. 

6 h 2i* 55" prodiens Stella ftabat in reda cum Rei- 
noldo Si. Griuialdoj adeoque locus emerfionis prope 
Berofum, be tranfitus ferme centralis. 

Dee, 
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Dec, die 6 . vefperi Conjundio Saturni cum Luna, 
fed Luna non nifi port yH e nubibus promicante, Cap* 
t & funt tantum fequenres diflantire Saturni a propiorc 
limbo Luna; cujus diameter 30' 45'". 



■fi inreda 
cx cufpidc 
bor. « per 


Tracaflorcm. 

llfidorum. 

^Sintbccium. 

•Petavium. 


17x9. Mart, die 8. n h 18' P. M. Luna obtexit ftel- 
1 im boreo-orientalem trapezii, quod eft infra pedes au- 
rlgx. i2 h 12' emerfit ftelia c regione Mdialke. Die 
n.7 h yd'30" vefp. Luna obtexit ftellam » Camp 
Locus immeifionis erat contra Schikardum. Euierfio, 
qum fuit contra Petavium, paulo tardius notata di 
ph 2' 30^ accidcret autem proximo 8 h $<./. 

yUpril. die 2. vcfp. Conjun&io Lun.e cum Plc'taJi- 


bus. 

8 h 23' 2" Luna obtexit ftellulam borcaliorem trim, 
guli quad aequilatcri, quod prmccdit Plciadas: Locus 
immerlionis contra Phocyllidcm. 9 fa %’ 23^ abforbuit 
ftellam clarara^ qute eft fupra Plciadas forme in reH 1 
linea cum faygeta « 5 c Rlettra: Locus immerfionis* vi- 
debatur clfe contra Cardanum. 9 h 9' zf Luna obtexit 
Pay get am, cujus immerfio erat contra C ibmum prope 
cufpidem Lunac auftralem. 9 h 18' immerfa eft pra> 
cedens JJteropes, contra Bartolum. y h 25' zy n immerfa 
eft fequens prope Cafatum, Emcrfioncs non potcrunt 
videri ob nimiam undulationcm lucidi limbi Lunm at* 
mofphseram fubeuntis. 

Die 11, 8 h 12' P. M. Luna obtexit ftellatn * Leonts 
‘direde contra Schikardum, ftantc Meflalla in Venice 
Lunae, Emerfit Stella 9 11 11' 30^ paulo infra Langrc- 
nura, verticera Lunas obtinentc Mercurio. 


% 


Nov. 
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AVj, die 7. mane rranfitus Lunas per Pleiad'as, cum 
bore .ilium occulta rione, ‘ ur jfcquitur. 

H ' « ' ; 

4 5-1 .10 Immerfit Ceheno contra Zucchium.. 

45-3,6 contra Cruge^iiini 

5- 17,30*. Inatnerfir clara Aftaropes fupra Ricciol. 

5 1S 20 Immerfit -Maja contra marg. occ. Sch i- 

kard-j, •. 1 

dub. 5 21 Iuuncrlit/^<7«mAfteropen contraRoc- 
• cam;, •• ■ * .' 

5 37 jo'. Emerfit Ceheno refta contraPetavium. 

6 2 -so . ExmEitEaygeta inter Langrenum, < 5 C 

mare Crifium. 

6 15 30 Emcrfit Maja ad bor. Wendelinl. 
Emerfio J/hropes ob diluculum nequit videri. 
Eodcin die Vefp. 7 b 30' 34" abLuna occultata fuit 
X 7 'auri paulo inftja Galiheam, quas' rurfum emerfit 
8^33' 15" paulo fapra Langrenum. 

. 1 ' ; J j | rv T 

Immrjfones & Emerpones Satetlitum Jovis in , & 
hujtisex umbra' ibidem • obfervata. 

, Jmmerfmns Sjyt t 1... I. 

1728. D. Hi * r " 

AVu. 5'; i 42 45*; mane. 

. ix, 3- 3 <V 15:.. mane. 

13 10 4' 10 vefp. 

, * ip , "5r ■ 28 20 fflSne. 

xo 11 5-5; 56 vefp, 

x8' ■ 1 " 47 S° 

29' 8 16 3 5" vefp. 

Z>«-r. 6 ’ 1 o' • 8' 0 vefp.^ 

lx 5 30 4 $ mane, 

1 5 6 27 o vefp. 

ax 8 17 o vefp. Ewer* 



172.8. 
1719. 
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Emer/tones S.A TELL. I. 


D. 

H. 

t 



JD^. 3 1 

6 

<0 

*5 

vcfp. 

Jan . 7 

8 

40 

40 

vefp. 

16 

5 

0 

0 

vefp. 

22 

0 

2,4 

10 

man&. 

2-3 

6 

S'** 

20 

vcfp. 

30 

8 

4 <5 

15 

vefp. 

Feb. 15 

7 

? 

O 

vefp. 

Mart.io 

7 

zr 

4O 

vefp. 

17 

9 

19 

SO 

vefp. 

2,4 

11 

16 

15 

vefp. 

Immer/tones 

Satell. I. 

Nov. 1 

a 

98 

45 

mane. 


6 

45 

0 

mane. 

17 

1 * 

13 

*5 

mane. 


'ones 

Satell. If. 

jV<w. 6 

6 

8 

45 

mane. 

Dec. 1 

3 

3 

20 

tn <in c* 

8 

5 

35 

55 

mane. 

18 

9 

xy 

0 

vefp. 


Emer (tones Satell. II. 

Jan. 2 f 11 30 man£. 

5 6 37 o vcfp. 

19 11 44 15: vcfp. 

%y 2 ao o man& 


FeK 



D. 

Feb. 6 

( 45? 

H. ' 

6 14 

) 

r8 

vefp. 

13 

8 

49 

0 

vefp. 

20 

11 

28 

47 

vefp. 

Mart. 10 

<5 

9 

0 

vefp. 

17 

8 

49 

40 

vefp. 

24 

ir 

3 ° 

10 

vefp. 

20 

8 

49 

30 

vefp. 

Immerfiones 

Satell. II. 

Nov. 17 

IX 

5 Z 

27 

vefp. 


Immerfiones Satell, III, 

17x8. D. H. ' " 

Nov. 6 10 4 io vefp.difparuit plene immer¬ 

fus in umbram. 

7 o 47 is mane coepit rurfum emer¬ 

ges. 

6 i s ,manc plene immerfus fuit. 
f 14 20 vefp. plene difparuit in um¬ 

bra. 

8x 1 40 vefp.denub ccepitpromicare. 

9 a7 36 vefp. integre immerfus fuit. 

o xi o mane rurfum prodire coepir. 

9 33 *o vefp. plene immerfus in um¬ 

bram. 

17x9, 1 miner ft ones Satell. IV. 

Jan. 16 6 30 o vefp. circiter, ingreflus eft 

umbram. 

16 9 24 ©, vefp. ccepit rurfum fenfim e- 

micare. 

Mart.14 6 46 20 vefp. plene difparuit in um¬ 

bra. 

»4 10 10 xo vefp. denuo promicare coepit. 

q Obfervatio 
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Obfervatio eclipfis Luna totalis habit a in publico 
Qbfervatorio Pekinenjt A. C. 1719* die 14 Fe- 
bruarii horis matutinis» 

Tota ilia node continenter raodice ningebat, coelo 
tamen fic tenuicer nubilato, ut Lunares macula; Ce- 
pius utcunque diftingui poflcnt* quanquam rarius ac 
difficilius tempore immerfionis: Sub cmerfionem cnitn 
paulatim coelum ferenatutn fuit, ut circa fiaem jam pc- 
nitus innube exifteret. 

Horologiumcorredum fuit pcraltjtudincs Ardun <X 
aquilae, item ex culininante Spica Firginis ac Lance 
borea Libra. Diameter Luna; initio eclipfis micrometro 
dimenfa, erat 3%' 0". Erantque in linea vertical! cum 
centro Lunas Pythagoras 5 c Helicon. 


H. ' 
% 38 

41 

4Z 

43 

47 

<0 

»* 

3 

9 

17 

% 4 f 

z6 

31 

3 * 


n 


30 

o 

30 

o 

o 


Initium eclipfis contra Hcveli* 
uin. 

/"Grimaldum. 

Qui totus immerfit. 
Galilasum. 

Ariftarchum. 
30 Um b.ad,K^ 

6 CdpeSiictMu ‘ ‘ 

30 Sinum asftuum orientalioretj? t 

o Tychonera. 

30 •Menelaum. 

30 , Poflidonius totus in Uqifyra. 

o ‘ • rFfacaftoretft.’ 

° Umb. 9 a^J od >™-.. 
o (Mm Crmum* 


Umb. 



H. 

r 

11 

3 

35 * 

30 


39 

0 

S 

tj 

10 


n 

0 


12 

*- 5 


1$ 

0 


30 

35 * 


36 

4 ° 


37 

IQ 


40 

35 


46 



48 

30 


50 

0 


53 

50 


55 

10 


51 

15 


58 

4 5 


59 

10 

6 

0 

SO 


1 

30 


i 

50 


5 

4 5 


10 

0 


10 

30 


*3 

10 


*3 

30 


16 

30 

6 

17 

40 


fium 
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Umb. ad 'Langrenum. 

Immerfio totalis inter Langre- 
num> Sc marc Crifium. 
Erncrfio prim a iucis infra Gri- 
inaldum. 

Grimaldus prodire incipit. 
Totus emerfit. 

Emerfit GaiTendus. 

Kepplerus. 

Umbra per centrum Tychonis*. 
Totus prodiit* 

Prodiit Copernicus. 

Plato incipit emergere. 

Totus detegitur. 

,f Sinus asftuum. 

’ Architas. 

Manilius. 

Emerfdre Ariftoteles. 

Menelaus. 

Ariadasus. 

.Fracaftor. 

Reftat in umbraidiametriLunae.' 
j-Plinius. 

\Poffidon.Vitruv. 5 cCenforinus. 
Prodeunt ^Taruntius. 

£Proclus. 

Langrenus totus detenus.' 

M3re Crifium incipit emergere. 1 
Totura prodiit. 

Finis cclipfis contra mare Cri- 
exiftente turn in linea vertieali per cen¬ 
trum Luna) Oenopide ac Heraclide. 

d q q » VII. Nova 
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VII. Nova Literaria Phyfico-Medioi curioia 5 
*containing a Dcfcrtytion of the Cere us which 
flowered at Norim berg in the Tear 173 c. Com¬ 
municated by Jo. Georg Sccigcrtahl Jnh. 
HanoV. frof. Helm. Soc. Monorar. Col 1 . Med. 
Lond. S. S. to S:r I Ians Sloane 'Bart, 
(pr. ( lf S. Coll. Med. Lond. Iranjlatcdfrom 
the Latin by T. Stack, M. T>. 


T HE Ci reus Per train mis h.ppcncd htcly to 
flower at Noriml erg , in the G irden of h l r. johtt 
Magnus Follammer^ who is well known to the 
World by his Hefperides Norimhergen/es. Upon 
this Occafion Dr. Chrijopber fames Trew made ufe 
of all pcfiible Care and Induftry to acquire a thorough 
Knowledge of this Plant. 1 Wherefore we will cotnpen- 
dioufly communicate his Obfervations at prefent, wait¬ 
ing his own giving an ample Account thereof, with 
Copper Plate?, fuch as he lias fome Years fincc given 
of the American Aloe with the utmoft Accuracy and 


Diligence. . 

‘ "Tihis Cereti’Sy fepafated from another, of which it was 
a Branch feven Years ago, and expofed in open Air all 
Slimmer, grew without pufiling forth Branches. It is 
fix Foot three Inches high, and thirteen Inches thick. 
It has feven Angles at its Balls, eight about the Mid¬ 
dle, and nine near the 'Jop. , Its upper Part is of a 
Stt-Oreert, oh Account of the, Powder with which it 
ia covered *, its lower of a Gtafs-grcen. The Down 
of its Prickled is between Pale and White about the 
every wh^re'eife it is.Brown, On.the fifth of 

«roVt .iiY •- i i». r 
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Stftcmh r, it the Height of fix Foot two Inches from 
the Ground, it (hot a certain round Knot from its 
Trunk, which without any help ofArr, fo encreafed 
and extended almoU horizontally, that on the four¬ 
teenth of the fame Month, it was eight Inches long, 
and pliinly [hewed a Flower, though as yet clofed, 
emboliihed with a be uuiful Mixture of Green, Purple, 
and White. This fame Evening the Flower began fo 
open, and continued till Midnight; when being entire¬ 
ly fpreud, it was fix Inches in Diameter. It was of a 
pretty ftrong, but not very pleafant Smell. After 
Midnight it gradually contracted about half an Inch, 
and remained thus till next Day at Noon. Then it 
began to contract falter, to half the Diameter the ex¬ 
panded Flower was of; and the next Morning it was 
quite clofed and withered, but hung on the Irunk till 
the thirtieth of September. The Beginning of the 
Flower is a fort of Tube three Inches long, not quire 
* an Inch thick, between a yellow and a pale Green. 
Its Surface was fmooth, but chanelled by certain fmall 
narrow Furrows, between which, blunt Protuberances 
were feen to run, in a parallel Order, along the Ridges.' 
Where the Tube expanded itfelf, it divided into more 
than forty petaloid Segments, ranked in fix feparate 
Series, the three inferior and exterior whereof here 
and there confounded their Order, while the three 
fuperior and interior remained regular and unmixed. 
Thefe Scries were dilHnguifhed by thcir'Size and Co¬ 
lour. The lirft, or exterior was of the fame Colour 
with the Tube, viz. of a pale Greeny but its upper 
Part gradually inclined to a Purple. The fecond and- 
third had half the inner Part greenilh, the Edges of a 
more intenfe Purple. The fourth was between yel- 
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low and white, terminating in purple Tops. The 
Tops cf the fifth were like wife purplifh. The pe- 
taloid Segments of the fixth were very tender and 
white. The Segments are of an oblong Figure, and 
in the firft Scries were terminated with blunt, in the 
others, with more and more pointed 'I’ops. The in¬ 
ner or fixth Series, which contained thirteen of tilde 
Segments, exhibited all the Edges finely and lightly, 
but irregularly cut and divided. The Ptjiilhm of 
equal Height with the Surface of the Flower, and hol¬ 
low like a fmall Tube, ran, at its upper End, into as 
many fine pale Filaments, fpread in the Form of a 
Crown, as there were Segments in the inmoft Row, 
viz. thirteen. The Day before the Flower dropped 
from the Ovarium, the Place where it was to Sepa¬ 
rate was marked by a blackifh Circle, at which the 
Tube feparated fpontaneoijfly from the Ovarium or 
Matrix^ that is, the Rudiments of the Fruit; the 
Pjftilhm ftili firmly adhering to the Ovarium. The 
Flower, now fallen, being differed longitudinally, 
the Origin of the Stamina lay opeu to the Eye ; 
and it very manifeftly appeared that the petaloid 
Segments of the Flower, far from affording the leaft 
Mark of a natural Partition, Ruck fo very clofe to the 
Tube, that not one of them would quit it without 
tearing it off by Violence. 

The Fruit, though it came not to its full Growth, 
plainly evinced, by Infpeftion alone, that it is 
not prickly. Upon Diffeftion it afforded a vifeous 
Juice, and within was a certain Cavity, the Sides 
whereof were every where, except at the Bottom, 
thick fet with an innumerable Quantity of fmall Fftth 
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to each one of which hung an oblong, white, pellucid 
Veficle, which is the Rudiment of the future Seed. 

We hope this Defcription will not be un icceptablc 
to Lovers of Botany, not only bccaufe the Cerns does 
not often flower, nor arc there always at hand Per- 
fons either able, or willing to give the Attendance re- 
quifite for rightly obferving and deferring fo tranfient 
a Flower: But alfo bccaufe it plainly difeovers the 
Errors committed, even by very great Men, in the 
Defcription of this Plant and its Flower. The Grof- 
feft of thefe Errors, doubtlefe, is their ranking it 
unanimoufly among the polypetalous Flowers, whereas 
it is monopetalous. But as for other Remarks, which 
our mod diligent Author has furni(hed us with, for 
corre&ing the Hiftory of this Plant, we will, for want- 
of Room, refer to the next Opportunity,. 

Die* to* 

*730*. 


FIN1& 



ERRATA in the Thirty-fixth Volume of Pbiloft « 
phic.'l Tranfaffims. 

N O. 407. p. 7. 1 . 21. ttaifuccefively. 

409. p. 107, for oen read ten, f. nyt r, uyt, 

410. p. 139.1.17. f. crtdor r. credo. 

410. p. 146.1.12. t ventitulus r. vmtriculus. 
ib. 1. 22. f. tns. r. tus. 
ib. 1.12. f. contmmtur r. contmtnter. 
p, 150.I. 1S. f. proxinantes r. propmntes. 
p- 153 . 1 . 1. 1 * Cautis r. Caulis. 

411. p. hi.I. 5. f ,Wifp t.Whifp, 

413, p. 159. 1 . 18. f. Orificis r. Orifcio. 

414. p. 345. 1 . 4 * Item the Bottom, f. Acites uAfcites. 
p, 346. 1 ,6. from the Bottom, the ft me . 
p. 356.I.3. f. u 4 tke r. unlikely. 

415. p. 434. vide Errata. 

p. 37S. 1 . 5. f.nillofo, you may read hirfuto, the Word villofo r 
being ufed in the Original Defcription, and hirfuto in the 
Title of the original Pifture of the Plant. 

416. p. 44i. 1 . 4* from the Bottom, r, Apple, and Pear-trees, of 
Poplar, dec. 

p, 452. 1 ,6. dele the , between near and the Pan, Sec, 
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To the Thirty-fixth Volume of the 
Thilojophical Tranjaffions, 

A. 

Sthereus Spiritus Vint, n. 415. p. 283. 

Africa, of Pliny, n. 411. p. 181. 

Air, how much ratified by a red-hot Retort, by boiling 
Water, by the Heat of a human Body, n. 407. p. x t . 
Algebra, fome Rules demonftrated, n, 408.p. yp. 

Apocynum, poifonou?, fold for Ipecacuam, n. 410, p. 157. 
•Aqua tepida inpulmonum afetiibus, n. 410. p. 148. 

Areometer, a new fort of, n. 413. p. 277. 

Aties (machirn bellied) n. 41 2. p. 2.3f. 

Arteries, their Diameters, n. 4x0. p. 167. 

AJh-tms fpringing up from rotten Pipes, n. 413. p. 2,82. 
Aurora Borealis, n. 410. p. 137. n. 412. p. Zfi. «• 4 * 3 - 
p. z 7 p. 

Axis in Peritrochio, n. 4.1 z. p. 222. 

B. 

Balance , a Proposition on it, «. 4<op. p. 1281. 

Bathing, warm. Statical Experiments on Perfons after it, 
w. 407. p. 27. 

BcLuiri, Giacomo Bat thol. Letter to Sir T’bo. Dereham, con¬ 
cerning Ignes Fatui, n. 4x1. p. 206. . 

Bianchini , Monfignior, Obfcrvations on the Eclipres of /«p*- 
ter’s Satellites, ?/. 407. p. 3f- 
Me, an Eflay on it, by Dr. Stuart, n. 4x4. p. 34 * • . _ 
Bhnchims {Bianchini] Francifc. Hefperi & Phojophm Nova 
Phmomena, n. 4x0. p. if8. 
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INDEX. 

* 

Bonlte (a Filh) fo called in Portnguefe, n. 41 7. p. 3pr, 3P3» 
Books in China, burnt, ». 4 1 7 - '?■ 4 OI » 4*d. 

Boftonm New England, a fufFocating Well, ». 411. p. 187. 

_,__. An Earthquake there, «. 40p. 114. 

Brafile Root, n. 410. />. iff. 

Brcjlavicnjia AEla, ». 40P. f no. 

Bronchotome, Account of the Operation, p. ^\ 6 , p. 448. 
Bruckman (. Ernefi) of the Salt-works at Soonvar in Upper- 
Hungary, n. 413. p. ado. 

Bugden, John, Letter concerning the Urinary Parts, n. 410. 

p- 138* 

Burns, Cure for, ». 40P. p. 108. 

Buxton Well, n. 407. p. 27. 

C. 

Calculus f me. in Urethra, n. 413. p- 277. 

Camphire, whence it comes, n. 40P. p. p8. 

Camphirc Baros, n. 4op. p. 107. 

Canella, a Tree, n. 40P. p. p8. 

Carbone, Joannes Bapt. Obfervatio Lunaris Eclipf. UBjJipom 
hdbitA, z Feb. 1730, ». 414* P- 3 ^ 3 - 

— ..... Obfervatioms Cccleftes Multifari, <s Pe- 

kini habitx, Ann. 1727, 1728. ib. p. $ 66 . 

■ .— - Amis 1728, 172p. Pekini habit*, 

». 41 6. p. 4ff. 

.. . ... .— —— Obfervations on the Eclipfes of Ju¬ 
piter's Satellites, n. 407. p. 37. n. 416. p. 477. 

Cat a fa, n. 412. p. 238. 

Catesby (Mark) Natural Hiftory of Carolina, ». 4ip.p. 427. 
Cereus, a Defcription of it, ». 41 6. p. 462. 

Chinefc Hiftory, Chronological Tables of it, by Father Fouc- 
quet, n. 417.^. 3P7. 

Chrifi Jefus, a Type of him in the Chinefc Chara&ers, #.417. 
p. 410. 

Chyle, its Progrds, n. 414. p. 370. 

Cinnamon Tree, n. 40P. p. 97. 

• . . - . . Wax, n. 40P. p. 106. 

Mr. Clarke, an Hydrometer, n. 4x3* P- *77 • 

Clouds, .their Formation, n. 407. p. 6. 

Cochineal , the Natural Hiftory of it, n. 4x3. p. 264. 
Cochrnelle, bifoire naturelle jufiijMe, ib. 

Ccelefcs 
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Codefies Obfirvdtiones mult if aria Pekini habit a ann. 1717, 17x8. 

n. 414. p. 3<S<S. Am. tyz8, nyZ9- n. 41 6. p. 477. 
Cohcfion of Leaden Balls, ». 408. p. 40. 

-- of the Parts of Matter, n. 408. p. 39. 

Colli fin (Peter) on the opening a Well at Queensborough, 
n. 4x1, p. 191. 

Coleman (Mr. Benj. of Bofton in New-England) Letter giving 
an Account of an Earthquake there, n. 409. p. 114. 
Confucius , Account of his Works, n. 417, p. 400. 

Contufwns , &c. to cure, n. 409. p. 106. 

Coroncle, Raff'c, n. 409. p. 97. 

-- Canattc, ib. p. 97. 

- - - Capperoe , ib.p. 98. 

— .—« Welle , p- 98. 

--• Sciv el, ib. p. 99. 

— .- Nicke ■, #. 99. 

<——— Bawdy ib. p. 99. 

— -- Catte, ib. p. 100. 

--— Mad, ib. p. too. 

Toupaty ib. p. 100. 

Cos (Kfiential Oil) n. 413. p. z8y. 

Cramer (Mr. G.) Account of an Aurora Borealis, n. 413 ,p. 2-79. 
Crane, fome Obfervations and Improvements of that Machine, 
n. 411. p - 194. 

Crux , fuid, n. 41 z. p. 131. 

Cularfiy or Fatui, n. 41 x. p. toy. 

Cyrtllus ( Nicolaus ) de frigid# in febribus Ufa, n. 4 10. p. I 4 a> 

D. 


Damps, an Account of them, n. 411. p. 184. 

Davies (Evan) bis Account of Thunder in Carmarthenjhire , 
w. 416. p. 444. 

Denham (Sir Thomas) Obfervation of the Ignis Fatuus, ». 411« 
p. 104. 

. . . —— ——. Olfirvationes Eclipfs Lttne, JuL 18, 

1719. n. 4T1. p . xif. 

Derham (Mr. W.) Obfervations on the Ignis Fatuus , n. 411. 


p. Z04. 

--—--Letter to Sir Hans Shane concerning fome 

uncommon Appearances obferved in an Aurora Borealis, 


». 410. p. 137. 
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• 

Derham(Mt.) Obfemtionson Meridians of Places computed 
from Jupiter's Satellites , #. 407. p. 3?. 

Defagnhers (J. T.) Examination of Mr. Pcrrault's Axis in 
Peritrochio , n. 41 z. p. zzz. 

.—.—-.- A Proportion on the Balance, not taken 

Notice of by Mechanical Wi iters, n. 40P. iz8. 

— . Some Obfervations on the Crane, n. 411. 

p. IP4. 

—*-—— of Vapours, Clouds, Rain, &c. n, 407. 

p. 6 . 

Diceta Aquea, n. 410. p. 144, 146. 

-~— in fine febrium, ib, 147. 

• ..— in A cutis, Malignis, ib. p. 148. 

Dobs {Arthur) an Obfervation of an Echpfe of the Moon, 
n. 4x0. p. 140. 

Dormidera (a Plant fo called in Portuguefe) n. 41 f. p. 383, 
Douglafs (Dr.) Account of different kinds of Jpccacuam , 
n. 410. p. ifz. 

E. 

Earthquake in New-England, n. 409. p. 124. 

Elden-hole , n. 407. p. 24. 

Eleutheropolis\ Bimop or, n. 4 I f- P- 3 & 7 ‘ 

Equations , Roots of, n. 408. p. fp. 

De Equuleo, J.Ward, n. 412. p, 23x, 

F. 

few«, of Intermitting, their Cure, n. 411. p. 182. 

Fidicul#, ». 412. />. 233. 

Fire-flies % n. 4 1 j'* 

Flame, extinguished in a Well at Soften, n. 411. />. 186. 
Fluxes, bloody, to cure, ». 409, p. x 07. 

an Account of a preternatural Delivery of one by 
the Anus, n. 416. p. 437. 

Foucquet (Father Joh, Fr .) an Explanation of, the new Chro¬ 
nological Table of the Chinefe Hiflory, n. 41 f. j p, 

Frigid# in febribus Ufus, ». 410. p. 142. 

. . . [Aqua] ufus in Diarrhaa, &c. n. 410, 149. 

Frobenius (Dr.) Account of his SpiritusFimMdhmus, n. 413. 

p. 283, 

Furca, pro cruce, ». 4x2. p. 244. . • 

. Gall- 
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G: 

Gall-bladdery wounded, n. 414. p. 341. 

Gat cm (M/mf) Memoirs concerning the Oxyoi'des, Mafa, & 
l hi udiudla marina, #. 41 f. p. 377'* 

G 'iff,mi (Mr.) his Gail* of a Foetus coming away by the JnuSy 
n. 416. p. 43 f, 

Ghtuorm, n, 41 x. p. zap. 

Godfrey (Mr.) Experiment on the ./Ether of Dr. Frobenius, 
n. 413. p. 288, 

Gold exti.icled from bafer Metals, n. 413. p. 287. 

.——approaches the Nature of Oil, n. 413. p. 287. 

Gouty a Remedy for it, n. 409. p. 108. 

Granilla (Cochineal) ». 414. p- 267. 

Gmtmood (If.) Account of Damps, n. 411. p. 184. 

Guei lie ouang. Chine [e EpoquCy it. 4x7. p. 403. 

H. 

Halo round the Moon, n. 412. p. zfO. 

Helvctias (M011C) of the Lungs not dividing the Blood* 
n. 4x0, p. rdj. 

Ilerba Vivcty 0. 417! *384. 

• Hefperi nova- Phenomena (Biancbm) n. 410. p. if8. 

Hirudinella marina (an Animal) n, 41 f. p. 387. 

Ilijlory of Chinay n. 41 y. p. 397 . 

Holt-pFaterSy an Account of, n. 408. p. 43. 

Hour-Letters of the Chine fey n. 417. p. 407. 

Iluxham (J.) Epiflola ad Gut. Rutty y n. 413. p. zfj. 
Hydrometer , a new kind of, n. 413. p. 277. 

Ilyfleric Cholic, the Bile concerned in it, n. 414. p. 34<J. 

I. 

Jalap y what it is, n. 407. p. 4* ’ 

Imsfatuusy n. 4x1. p. 204. Vapours, p. zof. 

Ipecacuana , falfe, n. 410. p. if6.' 

.—— different Kinds, 0. 410. p. if 2. 

Irony foft, the beft to arm Loadftones with, n. 414. p. 3052, 
JupiUr'* Satellites, 0.407. p. 33, 3f, 37. 

K. 

Klein (Jac. Theodor) Defcription of Worms in the Kidneys 
of Wolves, 0.413. p. zSp. 
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nr 

L. 

Laurin (Coleft Mac.) a fecond Letter to Martin Folks , Efqs 
concerning the Roots of Equations, with the Demonftra- 
tion of other Rules in Algebra, n. 408. p. fp. 

Leach , Sea, its Defcription, n. 41 f, p. 387. 

Lead-Balls, their Cohefion, 408. p. 40. 

Lead-wines in Dcrbyjhirc, n, 407. />. jo. 

Leaves , Veins and Arteries in them, 414, p. 371.’ 

Lewis (J.) Account of Holt Waters, n. 408. p. 43. 

Light ihining out of the Ground, n. 411. p. 210. 

Monf. de Lijle, Obfervations on Jupiter's Satellites, n. 407. 

P- 37 - 

Loadfione, its Properties, n. 414. /a 300. 

-Calculations and Tables relating to their attra&ive 

Virtue, n. 412, f» 243% 

Lohjler , Hermaphrodite, w. 413. p, zpo. 

Lucciole, ». 411. /. 2 op. 

£«»* Eclipfis, n. 4x1. p. zip. 

Lunte Eclipfis Obfervatio habita Pekini, Feb. 14, 172P. 0. 41 <S. 
jp. 460. 

L»«0W Ulijfipone , 2 Feb. 1730. «. 4 * 4 - A 3 ^ 3 - 

—— Deliquium Feb. z. ipzS-p. n. 410. p. 170. 

.__ Eclipjeos Obfervationes, Bug. 9. N. S. 1729. w. 410. 

p. 174. 

£««gs do not divide and exfpand the Blood, but cool it, 
0.41a p. 163. 

M. 

Magnets, their known Properties, n. 4x4, p. 300. 

Magmical Obfervations, by Mr. Savery , 0. 4x4. p. tpy. 
Malabathri, folia, ft. 40p, 10<J. 

- Oleum, n. 40p. />, 107, 

Mam-tor. ft. 407. 24. 

Manfredi (M. Eufiachius ) Obfervations on Eclipfcs of 
jfer’s Satellites , 0. 407, />. 36- 
Marine Surveyor, Account of it, ». 408, />, 43. 

Martin (George) Account of Bronchotomc, n. 416, p. 448. 
Martyn (Job.) Hifioria Flantarum , an Account of it, by 
Mr. Rand, n. 407. p. 4. 
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Martyn {John) Remark concerning the Oxyoides , n. 4if. 

' f. 384. , * * 

— - . —-» - •« Obfervations in a-Journey to the Peak in Dar- 

bxjbirt, n, 407. p, zz. 

Maizies (Mr.) Caie, Wound in the Gall-bladder, ». 414. 

' jP* 34 u 

Metals melted together become fpecifically heavier than ei¬ 
ther alone, n. 407. p. 14. 

Meteorologies Obfervattones , n. 41 z. p. 270. 

Mom , an Eclipfe, Feb. z. 1718-9. n. 410. p. 140. 

....... -.— ■ July 19, 1719. in Barbados, n. 416. p. 440. 

Moitality, Bills of, in feveral Parts of Europe , An. 1714 and 
1727, n. 409. p. no. 

Mortimer ( Cromwell ) Account of the Amftamofes of the 
Spermatic Veins and Arteries, n. 417. p. 373. 

Mu/a (a Plant) Remarks concerning it, n. 417. p. 384. 

N. 


Nicholls (Fr.) Obfervations on Mon/. Helvetius, that the Lungs 
do not divide the Blood,*0. 410. p. 16$. 

- .— — Account of an Hermaphrodite-Lobfter, 0.413. 


m 


p. Z90. 


Account of the Veins and Arteries of Leaves, 


0. 414. p. 371. 

Nien hi Tao , his Chine/e Chronology, w. 417. y>. 402. 

Nivata aqua infebribus data, n. 410. p. 141, 148. 

Nopal, or Indian Fig, 0.413 p. 279. 

Nova Liter aria Phyjico-Medica curiofa, n. 4 id. 

Nourfe (Mr.) his Account of a Foetus coming away by the 
Anus, ». 4x6, f. 43 7. 

Oils, cflential, extra&ed by the iEther, 0. 413. p. i8d. 
Opiates ineffectual, when no Chyle is conveyed into the 
Blood, ». 414. p. 373* 

An 0 flitch differed, 0, 4x3. p. 277. 

Oxyoides (a Plant) its Dcfcription, 0. 417. />. 377. 

P. 

Paijlcy (Lord) Tables, &c. relating to Loadflones, 0. 412. 
p. 247. 

Peak in Derbyjhire, tt. 407. p. zzl 


Peak's 
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Peak's Hole , A. 407. p. 2,7. 

Pedes Inf antis ad nates tetraSU , immobiles , ». 413, p, 2fS. 
Penis refeStus, ». 41 ?■ p- 277. 

Periftaltic Motion loft, by the Gall not flowing into the In- 
teftines, ». 414. p. 340, 3do. 

Perraulfs ( Monf'l) Axis in Pmttochio examined, w. 412. />. 222 
Pbofpbori nova Phenomena (Biancbim) n. 4x0. p. if8. 
Pbofpboitts , Oil of, ». 413. 287. 

Plants, a Catalogue of Airy, «. 407. f, 1. ti. 412. f. 21 p. 

-obfeived in the Peak in Bcrbyfnic, n. 407. p. 28, 

Polarity always attends Magnctical Aitiaflion, K.414. p. 301. 
Polems (J.) Objervationes helipfeos Lnnte, ». 410. />. 173,176. 

-I-- defeclus folis , u. 41 y. p. 396. 

Ws Hole, n. 407. p. 27. 

Plifting upwards, a Man in a Scale, becomes heavier, ». 409 

i>. IJQ. _ 

Q. 

(gxcenhrougb, opening a Well there, n. 41-1, p. 1 s>x. 

R. 

Pain, its sDefcerct, n. 407. p. 6. 

Ranby (J .)Obfervations ondiflc&inganOfliich, w.41 $.p. z-y 
jRaW (jfcaf) Catalogue of 70 Plants, n. 407, />. r. w. 412.//. zip 
Rotten Pipes producing young Trees, ft. 413. p. 282. 
Ruufcber, Melchiorde la. Hiftme mturclhde la Cochinelk ,«. 413. 
p. 264, 

S. 

Sacrum Os, folidum Ei? impervium, n. 413. p. 2y8. 

Stefrwrks at foimar in Hungary, », 413 ,p. z6o. 

Savery {Servington ) magnetical Obftrvations, ft. 4*4- P- ^Pf* 
Be Saumarez (jH enry)) a further Account of his new Machine 
called the Marine Surveyor, n. 408. p. 47. 

Scabiofa , curing intermittent Fevers, n, 411. /». 183. 

Scale, a Man in it pufliing upwards, n. 409. p. 1 30. 
Scheuchzer (Dr.) Extract of the Bills of Mortality from the 
A£la Breflavienfia, Ann. 1724 and 1727. *. 409.p. no, 
Seba ( Albevtus ) The Anatomical Preparation of Vegetables, 
», 416.^.441. 

— . . .. Account of the Cinnamon-Tree in Ceylon t 

ft, 409. p. 97. 

J* fttang, Cbirnfe Hiftorian, *, 4ry. p. 403. 
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Se ma Tfien, Chinefe Chronology, n. 417. p. 400. 

Serpent aria Fhgmiam , n. 417. p. 4 29. 

Shaw (Tho.) Letter to Sir flans Sloane , containing a Defcrip- 
tionoi Tunis, and Cure of intermitting Fevers, 72. 41 i.p. 177, 

£/> p, to make it work better to Windward, n. 408. p . 77. 

Slag-Lead, what iris, n, 407. p, 32. 

iSW/i dcfcUus obfervatus Patavii , 3W. 14. 1730,72,417./’. 394. 

-—■ Edipfcos Typus, JuL 4. 1730. obfervau Witebeig# a 
7* Frid. Weidlcr , n. 417. p. 394. 

Sdowar Salt-works, ». 413, />. 260, 

Spermatic Feffels, their Amflomofis , 72 j 417./. 373. 

Spirituous Liquors, to meafure their Specifick Gravities, 

» 413, p . 278. 

Spirit us Fini JFthereus , ». 413, p. 283., 

4SVW7/ of Water not Air, 72. 407. p. 17. 

5 /^/and Iron, its Magnetiim, 72.414. p. 307. 

StcigertahlQ . Georg?) his Defcnption of the Cm?#, 72.41 < 5 ./.46 2. 
Stench , an unufual, in a Well at Boflon , 72. 411.7. i8p. 
Stcvenfon {&'"*) Letter to Dr. Uoadly of an Eclipfe of the 
Moon, July 29, IJ19. made in Barbados, 72,416.p.440. 

^ itis , pf<? Equuleo , 72.412. 7. 233, 234. 

Stones, cleaving them by Fne, 72. 408: 7. 41. 

]StPC?Aw7h 5> 77.412. p 237. 

{Alex) on the Ufe of the Bile, 72.414. p . 341. 
Suffocation of Animals in a Well at Bofton, n . 411./. i8f,188. 

T. 

Tam us jEnetis , 72. 412. p. 237. 

Tffiff />/, Cfow/fr Hiilortan, 4x7. p. 403. 

Tnndla, lwifi Revolutions change its Polarity, n, 414. p. 338. 
Thumbs an Account of what happened from it in Garmar ~ 
thenjhh i\ n,^i 6 , p.444. 

Tmv (1 Chijloph , James) his Obfcrvations on the C« in 
I‘lower, 72. 416./. 462. 

Trhtmld (Ft\) (Queries concerning the Caufe of Coheiion of 
the Pans of Matter, n, 408. p, 39. 

Trommel-caned, u. 409. p. 99. 

in Lumlns Inf antis, th 413. p. 2^8. 

21 *#/;. Geographical Defcription and Map of, 72. ^ 11. p, 177. 
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V. 

Vapours, their Rife, n. 407. p. 6. 

_ Moie rarefied by Heat than Air, ». 407. p. 18. 

-- To what Heights they rife, n. 407. />. zo. 

Vegetable:, anatomized, n. 416. p. 441. n 414. p. 372. 

Vem , their Diameters, n. 410, p, 1 6j. 

Veneris Occultatio a Luna , n. 41 z. p. zf6. 

Venus the Planet, Spots in it, n. 410. p, ifp. 

....Its Revolution Z4 Days, 8 Hours, ib. 

Vtpers or Worms in the Kidneys of Wolves, w. 413, p. zSp. 
Urinary Pam remarkable Conformation, «. 410, p. 138. 

W. 

Wall , Chinefe, the great, n, 417. p. 407, 

Wardus (Job.) de Equaled, n. 41 z, p. z$x. 

Water riling at the Bottom of a dry Well by boring, n, 41 r. 

p, IpZ, IpJ. 

,-Salt increafes its fpecific Gravity, and not its Bulk, 

n. 407. p, 14. , 

Weidler (Jo.FriL) Obfervationes Meteorologies 13 Afironomus, 
Am, 1728, 17ZP. n. 412. p. 270. 

—.— Occultatio Veneris , n. 412. p. Zffi. 

- - Obfervationes Eclipfios Lunar is , 1/. 41 o .p. 174. 

— 2 ypus Edipfeos Solaris obfervata Wittebcrga , 
JuL 4. 1730. n. 4x7. p. 3 94. 

Well ebbing, ». 407. f. Zf. 

Will with a Whtfp, n. 41 1. p. zi x. 

Winter hard, », 41 z, p. zfz. 

Wolves, Worms in their Kidneys, n, 4 * 3 * /*• 

Wooden-Borfe, n, 41 z. p, Z33. 

Y. 

Tear-Letters of the Chine fe, n. 417, p, 407. 




